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INOACHUTEJIBHAS 3AIINCKA

[IporpaMmMa 1O XUMHHM Ha YpPOBHE CpeaHEro oomero oOpa3oBaHusi pa3paboTaHa Ha
ocHoBe denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®d3 «OO6 ob6pazoBanuu B Poccuiickoi
Oenepanum», TpeOOBaHWI K pe3yJbTaTaM OCBOSHHUsS  (elepalibHONH  00pa3oBaTenbHOU
nporpammel cpennero obmero oopazoBanus (DPOIT COO), npencraBieHHbIX B DenepabHOM
rocynapcTBeHHOM oOpaszoBarenbHoM crapaapre COO, c¢ yuérom Konmenuuu mnpernoaBaHus
yueOHOro mnpeamera «XuMHs» B 00pazoBaTeNbHBIX opraHuzauusax Poccuiickoit ®enepanuu,
peaIn3yIOIMX OCHOBHbBIE 00pa30BaTENIbHBIE IPOrPAMMBbI, U OCHOBHBIX I0JI0KeHUH «CTpaTerun
pasBuTusl Bocniutanus B Poccuiickoit ®denepanun Ha niepuon a0 2025 roga» (Pacmopsbkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJOB K pa3pabOTKe HpOorpaMMbl 0 XUMHUHM, K ONpEAETICHUI0 oOuIen
CTpaTeruu 0Oy4eHUs, BOCIIUTAHUS U PA3BUTHS O0YYAIOIIUXCS CPEACTBAMU y4eOHOTO IpeaMeTa
«Xumus» s 10-11 xmaccoB Ha 0a30BOM ypOBHE COCTaBMJIM KOHIIETITYaJbHBIC MOJOXKECHUS
OI'OC COO o B3auMOOOYCIOBIECHHOCTH LENel, COJAEp)KaHUs, pe3yibTaToB OOydeHUs U
TpeOOBaHMH K YPOBHIO IOATOTOBKH BBIITY CKHUKOB.

Xumuueckoe o0pa3oBaHME, TI0Jy4aeMO€  BBIIIYCKHHKaMU  00I11eo0pa3oBaTesIbHOM
OpraHu3alliy, SBISETCA HEOThEMJIEMOM 4YacThio MX 00pa3oBaHHOCTH. OHO  CIYXKHT
3aBEpPIIAIOIIAM 3TallOM peau3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KITFOUEBBIX
LEHHOCTEH, NPUCYLIUX IIEJIOCTHOM CHCTEME XHMHYECKOTO 0O0pa3oBaHUsl. OTH IIEHHOCTH
KacaroTCsl TMIO3HAHUSI 3aKOHOB MPHPOJIbI, (DOPMUPOBAHHUS MUPOBO33PEHHS M OOLICH KYJIbTYPbI
YeloBeKa, a TaKKe OHKOJOTHYECKH OOOCHOBAHHOTO OTHOUICHHS K CBOEMY 3/I0pPOBBIO H
NpUPOJHON cpene. Peannsyercst XuMudeckoe oOpa3oBaHue 00YYAIOIIUXCS HA YPOBHE CPEIHErO
o01rero 00pa3oBaHuUsl CPeACTBAMH Y4EOHOTO TpeaMeTa «XUMHUSD», COJAEPKaHHE U TOCTPOEHUE
KOTOpPOTO OMNpENeNeHbl B MpPOrpaMMe IO XUMHUU C YYETOM CHeHU(PUKHA HAYKH XUMHH, e
3HAu€HUs B MO3HAHUU MPUPOBI U B MaTepUaIbHON KU3HU OOILECTBA, a TAaKkKe ¢ y4ETOM OOIIMX
Hesell ¥ MPUHIMIIOB, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEJIHEro OO0Iero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK dJIEMEHT CUCTEMBI €CTECTBEHHBIX HayK UTpaeT 0coOyI0 poJib B COBPEMEHHOM
[IUBUJIM3AIMH, B CO3/IaHUM HOBOHM 0a3bl MarepHalbHON KyJbTyphl. OHa BHOCHT CBOW BKJIaJ B
dbopMHUpOBaHKE PAIMOHAIIBHOTO HAYYHOTO MBIIIUICHUS], B CO3/ITaHME I[EIOCTHOTO TIPEICTABICHUS
00 OKpy»KaroleM MUpe KaK O eIMHCTBE MPUPOJbI U UeloBeKa, KOTopoe (GopMUPYETCsS B XUMUU
Ha OCHOBE MOHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPY’KAIOLIEr0 MHUPA, OCO3HAHUS B3aMMOCBS3U
MEXIy CTPOCHHEM BEIIECTB, MX CBOMCTBAMH M BO3MOKHBIMH 00JIACTSIMU TIPUMEHEHUSI.

Tecno BSaHMOJIeﬁCTBYﬂ C ApyrumMu €CTCCTBCHHBIMU HayKaMu, XUMUS cralia
HEOTHEMJIEMON YacThI0 MHPOBOW KYIbTYphI, HEOOXOIUMBIM YCJIOBHEM YCIEIIHOTO Tpyaa
JKU3HU KaXXJI0I'o0 4JICHa O6HIGCTBa. COBpeMeHHafl XUMHA KaK HayKa CO3uJaTcClIbHasl, KaKk HayKa
BBICOKMX TEXHOJIOTHH HaIlpaBJIeHA HA PElIeHUE TII00aTbHBIX MPOOJIeM yCTONYMBOTO Pa3BUTHS
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPreTUYECKOM, MHUIIEBON, HKOJOTHYECKON O€30MacHOCTH U
OXpaHbI 3JJ0POBBSL.

B coorBercTBMM C OOMMMH LENSIMH W TNPUHLUIAMH CpPEIHEro oOIiero oOpazoBaHM
conepkanue npeamera «XuMus» (10—11 kmaccsl, 0a30BbI ypOBEHb N3YUYEHHS) OPUEHTUPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJATrOTOBKY OOYyYaroIIMXCs, HEOOXOAUMYIO UM IS



BBIPAa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
MPOJIOIHKEHUS 00pa30BaHUs B PA3IIMYHBIX 00JIACTSIX, HE CBS3aHHBIX HEMOCPEICTBEHHO C XMMHEH.

CocrapnsiromuMu - ipeaMeTa «XUMHEs  SIBISIFOTCS  0a30BbIe Kypchl — «OpraHudeckas
xumus» 1 «O0111as 1 HeopraHudyeckasi XMMHsD), OCHOBHBIM KOMIIOHEHTOM COJIEPyKaHUSI KOTOPBIX
SIBIISTFOTCSI OCHOBBI 0a30BOM HAYKH: CHCTEMa 3HAHWI 10 HEOPTaHUYECKOW XUMUU (C BKIFOUCHHUEM
3HaHWHN W3 00IIeld XMMHUH) U OpraHuYecKod Xumuu. PopMUpOBaHUE NAHHOW CHCTEMbl 3HAHUU
IpH W3YYCHHH TpeaMeTa 00eCleYrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOTOO0Opa3us
BEIIECTB Ha OCHOBE OOLIUX MOHATHI, 3aKOHOB U TEOPUI XUMHH.

CrpykTypa copepxanusi KypcoB — «Opranuueckas xumusi» u «OO0I1as 1 HeopraHudyeckas
XUMUS» chopMHpOBaHA B MPOTPaMME 1O XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0J1a K M3yUEHUIO
ydueOHOro Marepuaia U OOyCJIOBJIEHA HCTOPUYECKH OOOCHOBAaHHBIM DAa3BUTHEM 3HAHHM Ha
ONPEACNEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYE€CKOM XHWMHHU BELIECTBA
paccMaTpUBaKOTCSI HAa YPOBHE KJIACCMYECKOW TEOPUU CTPOCHMSI OPraHUYECKUX COCIUHEHUM, a
TAKKE€ Ha YPOBHE CTEPEOXMMHMYECKHUX M DJIEKTPOHHBIX MPEICTABICHUN O CTPOCHUM BEILECTB.
Cenenusi 00 M3yyaeMblX B Kypce BEIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOJIOB IO
CJIOHBIX OMOJIOTUYECKU AKTHUBHBIX COCAUMHCHHHA. B Kypce OpraHMYecKod XWMHUHU TOTYYaroT
pa3BuTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOrO OOIIEro oOpa3oBaHus MepBOHAYaJIbHBIC
MIPEJICTABICHHUS] O XUMUYECKOW CBSI3H, KJIACCH(PUKAITMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKIIUH.

[Tog HOBBIM YyrjiOM 3peHHs B TIpeaMere «XuMus» 0a30BOTO YpOBHS paccMaTPHUBACTCS
U3yYEHHBII Ha YypOBHE OCHOBHOIO OOIIEro o00pa3oBaHMs TEOPETHMUYECKUM Marepuan u
q)aKTOJIOFI/I‘-IeCKI/Ie CBC€ACHHA O BEUIICCTBAX U XUMHYECKOM pCaKknuu. TaK, B HaCTHOCTH, B KypcCE
«OO01mas 1 HeopraHuyeckasi XMMHsS» OOydYarOLIMMCS MPEeIOCTABISIETCS BO3MOXKHOCTh OCO3HATh
3HaUEHUE MEPUOJAUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX WU METOJI0JIOIMYECKUX MO3UILIMM,
riy0xe MOHATh HCTOpUYECKOe H3MEHeHHe (YHKIMHM 3TOro 3akoHa — OT oOoOuarouiei 1o
OOBSACHSIONIEN U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHMN O BaXKHEWINX BEUIECTBAX, UX COCTaBE, CTPOCHHH, CBOWCTBAX U
IIPUMEHEHNH, a TAKXKE 0 XUMUUECKUX PEAKLHUSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX IMPOTEKAHUS
normonHsercss B Kypcax 10 wum 11 kiaccoB ndieMEHTaMU  COJEp)KaHHS, HMMEIOITUMU
KyJIbTYPOJOTHYECKH M TPUKIAAHONW XapakTep. OTU 3HAHUSA CIIOCOOCTBYIOT MOHUMAHUIO
B3aMMOCBSI3M XHMHU C JPYTMMH HAayKaMH, PAacKpbIBAIOT €€ poJib B IIO3HABATEIbHOU U
MPAKTUYECKON JEsTeNbHOCTH YEJIOBEKa, CIMOCOOCTBYIOT BOCIUTAHHUIO YBaXKEHHS K TMpoIeccy
TBOpYECTBA B O0JIACTH TEOPUH U MPAKTUUYECKUX MPHUIOKEHUU XUMHU, TTIOMOTAIOT BBIITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBSA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICITUBATh MH()OPMAIIMIO U MPUMEHSTH €€ JJIsl TOTOJHEHUsI 3HAHUMU, pelieHus
MHTEJUIEKTYallbHbIX M JKCIIEPUMEHTAJBHBIX UCCIENOBATEIbCKUX 3a4ad. B 1emoM conepxkanue
y4eOHOro TpeaMeTa « XUMHUs» TaHHOTO YPOBHS U3YUYEHUS OPUEHTHPOBAHO HAa (POPMUPOBAHUE Y
00y4JaroIIUXCsl MUPOBO33PEHUECKON OCHOBBI JJIsi TOHUMaHUSI PUIOCOPCKUX UACH, TaKUX Kak:
MaTepHaIbHOE €MHCTBO HEOPTAaHWYECKOTO W OPTaHUYECKOTO MUpPA, O0YCIOBIEHHOCTh CBONCTB
BEILIECTB UX COCTaBOM U CTPOEHHUEM, ITO3HABAEMOCTh IIPUPOIHBIX ABJIEHUMN ITyTEM IKCIIEPUMEHTA
W pEeIIeHUsS TPOTUBOPEYHH MEXKTy HOBBIMH (haKTaMH U TEOPETUUYECKUMH MPEANOCHUTKAMU,
OCO3HaHHE POJIM XUMHUU B PEIICHUH DKOJIOTUYECKUX MPOOJIeM, a Takke MpodieM cOepexeHus
SHEPreTUYECKUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTUM U MaTEPUAJIOB.

B nnane peuicHud 3aaa4 BOCIHUTAaHUA, Pa3sBUTUA W COLUAIM3alIUN 06yqa101u1/1xc;1
IMPUHATBIC nporpaMMoﬁ o XMMHUH NOAXOAbl K OIIPCACICHHUIO COACPKaHHA H ITOCTPOCHUA
npeaMeTa npeaAyCMaTpmuBarOT (I)OpMI/IpOBaHI/IC YHUBCPCAJIBHBIX y‘-Ie6HLIX ﬂeﬁCTBHﬁ, HMCIOIINX
0a30BOE 3HAUCHHE JJIA pa3JIndHbIX BUAOB ACATCIIBHOCTU: PCIICHUS np06neM, IIOMCKa, aHaJIn3a "



00paboTkn wHMOpMAIUK, HEOOXOMUMBIX IJisi TPHOOPETEHUS OMbITa MPAKTUUYECKOW U
HCCHGI[OB&TGHBCKOﬁ ACATCIIbHOCTH, 3aHI/IMaIOHl€I>'I Ba>XHO€ MECTO B ITIO3HAHUHN XUMUU.

B mpaxTuke npenogaBaHus XMMHH Kak Ha YPOBHE OCHOBHOTO O0IIEro o0pa3oBaHus, TaK U
HAa YpPOBHE cpenHero obmiero o0Opa3oBaHUS, TMPU  ONPENEICHUH  COJEp:KaTeIbHON
XapaKTepUCTUKU LeJield M3y4yeHHUs IpeAMETa HalpaBiICHUEM IE€PBOCTEIIEHHON 3HAYUMOCTU
TPaJAMLUMOHHO TMpHu3HAETCS (QOPMUPOBAHHE OCHOB XUMHUYECKOW HayKd Kak oOrnactu
COBPEMEHHOI'0 €CTECTBO3HAHHUSA, IPAKTUYECKON JEATENIBHOCTH YEJIOBEKa M KaK OJHOr0 W3
KOMIIOHEHTOB MHUpPOBOW KyJbTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKOW TMOAXOA K
OIIPEEIICHUIO LIEJIe N3YUEeHHUs IIPEIMETA SBJISIETCS BIIOJIHE OIIPABJIAHHbIM.

CornacHo JaHHOW TOYKE 3PCHHS TJIABHBIMH IICJIIMH HM3y4YeHUs MpeaAMeTa «XUMUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ABIAIOTCS:

dbopMupOBaHHE CUCTEMbl XMMHMUYECKHUX 3HAHUN KaK Ba)KHEHIIEH COCTaBIAIOIIEH €CTECTBEHHO-
HAayyHOM KapTHHBI MHMpa, B OCHOBE KOTOPOH J€KaT KJIIOUEBbIE MOHATHS, (PyHIaMEeHTaJIbHbIE
3aKOHBI M TEOPUUM XHMHH, OCBOCHUE $S3bIKA HAyKH, YCBOEGHHE M IOHUMAHHE CYIIHOCTH
JOCTYITHBIX O00OOIIEHHI MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMIJICHHE C HMCTOpHEH uX
pa3BUTHUS U CTAHOBJICHHUSI,

(dopMUpOBaHHE W pa3BUTUE NPEJCTABICHUM O HAYYHBIX METOJaX II03HAHUS BELIECTB U
XUMHUYECKHX peaklUi, HEOOXOAUMBIX AJisi MPUOOPETeHUS YMEHUW OPHUEHTUPOBATHCS B MHPE
BEIIECTB M XWMHUYECKUX SIBIICHUM, HMMEIOIIMX MECTO B TMPHUPOJIEC, B TMPAKTUYECKON U
MOBCE/IHEBHOM JKU3HH;

pa3BUTHE YMEHUM M CIIOCOOOB JEATEIbHOCTH, CBSI3aHHBIX C HAONIO/IEHUEM U OOBSICHEHUEM
XUMHUYECKOT0 IKCIIEPUMEHTA, COOJII0IEHUEM TIPaBUIT O€30MaCHOT0 OOpAICHHS C BEIIECTBAMH.

Hapsiny ¢ atum, copepkarenpHas XapaKTepUCTHKA IeJiel U 3a/1a4 U3Y4EHUs MpeaAMeTa B
mporpamMme 1o XuMuMu yTO4YHCHA U CKOPPCKTUPOBaHA B COOTBCTCTBHUU C HOBBIMU IIPHUOPUTECTAMU
B cHucTeMe cpeaHero ooOmiero ooOpazoBanus. CeroiHs B MpENoJaBaHUU XUMHUHU B OOJbIIEH
CTENEHM OTAAETCA NPEANOYTEHHE MPAKTUYECKOW KOMIIOHEHTE COJEepKaHUs O0yuyeHus,
OpUEHTHUPOBAHHOM Ha TOJTOTOBKY BBIMYCKHHKA OOIIe00pa3oBaTeIbHOW OpraHu3alluy,
BIIAJICIONIET0 HE HAOOPOM 3HAHUHU, a (PYHKIMOHAIHHOM IPAMOTHOCTBHIO, TO €CTh CIOCOOAMU U
YMEHUSMH aKTUBHOTO TMOJYYEHUsI 3HAHUW M MPUMEHEHUS UX B PEANbHOW JKU3HU IS pEeLICHUs
MPaKTUYECKHX 3a]1a4.

B cBa3m ¢ oTMM mnpuH M3ydYeHMM IpeaMera «XHMHS» JIOMHUHHPYIOLIEE 3HAYEHUE
nproOpeTaroT TakKue LeNu U 33Jauu, Kak:

ajgarnranus o6yqa10n11/1xc;1 K YCJIOBUSAM JUHaAMUYHO Pa3sBUBAOIICTOCA MHpa,
q)OpMI/IpOBaHI/IC HUHTCJUICKTYAJIbHO paSBHTOﬁ JIMYHOCTH, FOTOBOM K caM006pa3013aHH}0,
COTPYAHHUYECTBY, CaMOCTOATCIIBHOMY TIPUHATHIO TPaMOTHBIX peIHeHI/Iﬁ B  KOHKPCTHBIX
JKU3HCHHBIX CUTYAllUAX, CBA3aHHBIX C BCHICCTBAMU U UX ITPUMCHCHUCM;

dopmupoBaHHe y O0OYy4YalOMIMXCS KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIETEHIHIN),
UMEIOINX YHUBEPCATbHOE 3HAYCHUE JUTSI PA3JIMYHBIX BUJIOB JESTEIHLHOCTH: PEHICHHUS TpoOiIeM,
MIOWCKa, aHalu3a U 00paboTKM HMHQPOpPMALUHU, HEOOXOTUMBIX JJsI HPUOOPETEHHUs OIbITa
NeSITeTLHOCTH, KOTOpasi 3aHUMAaeT BaYKHOE MECTO B TIO3HAHWHU XMMHH, a TAaKXKe U OLEHKH C
MO3HIIMI HKOJIOTHUECKONM 0€30MMacHOCTH XapaKTepa BIUSHUS BEIECTB U XUMUUYECKUX MPOIIECCOB
Ha OPTaHH3M YeJIOBEKa U MPUPOTHYIO CPELy;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIJIEKTYAIbHBIX U TBOPYECKHX CHOCOOHOCTEH
0o0ydaromuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUSA IO XUMHH B



COOTBETCTBUM C KU3HEHHBIMU ITOTPEOHOCTSAMH, UCIIOIB30BAaTh COBPEMEHHbIE MH(DOPMAIIMOHHBIE
TEXHOJIOTUH JUIsI IOMCKA U aHAJIN3a y4eOHOM M HayYyHO-TOMYJIIPHON HH(OPMAIIMH XUMUYECKOTO
COZEepKaHUSA;

(dbopMEpOBaHUE U Pa3BUTHE Y 00YYAIOIIMXCS ACCOIIMATUBHOTO M JIOTUYECKOTO MBIILICHHS,
HAOJIOIATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPBIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, IPH TUTAHUPOBAHHUH U TIPOBEICHHH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIUTAaHHE Yy OOydaromuxcs yOSKIEHHOCTH B TyMaHHCTHYECKOH HAaIpaBIEHHOCTH
XUMHUH, €€ BaXHOW pOMM B  PEHICHHH TJIOOAJIBHBIX  MPOOJIEM  paIllOHAIBHOTO
IPUPOJIONIONB30BAHMS, MOMOJIHEHHSI JHEPreTHYECKUX PECYPCOB M COXPAHEHUS MPHPOTHOTO
paBHOBECHsI, OCO3HAHHUSA HEOOXOJUMOCTH OEpEeKHOrO0 OTHOUICHHS K TPHUPOJE U CBOEMY
3JI0POBBIO, @ TAKXKE NMPUOOPETEHHUS OIBITA UCIIOJIB30BAHUS TTOYYCHHBIX 3HAHUH UISl TIPUHSATHS
IPaMOTHBIX PEIICHUH B CUTYAIUsIX, CBI3aHHBIX C XUMHUYECKUMH SIBJICHUSIMHU.

B yuebnoMm mnaHe cpenHero oOmiero oOpa3oBaHHs MpeaMeT «XUMHUs» 0a30BOr0 YPOBHS
BXOJIMT B COCTaB MpeAMEeTHOM 00nacTu « EcTecTBeHHO-HAayYHBIE TTPEAMETHI».

OO0miee yuciIoO 4acoB, OTBEAEHHBIX JJIA M3YUYEHUsT XMMHUH, Ha 0a30BOM YPOBHE CpEIHETO
obmero obpazoBanusi, cocraBisier 68 dacos: B 10 kimacce — 34 yaca (1 wac B Henmemo), B 11
Kkiacce — 34 gaca (1 gac B Heenio).

COJAEP/KAHUE OBYYEHUA

10 KJIACC

OPI'AHNYECKASA XUMUA

TeopeaneCKne OCHOBBI opraﬂuqeacoi/i XUMHUHU

[Ipenmer opraHudeckod XuMuM: €€ BO3HMKHOBEHME, pa3BUTHE M  3HA4YCHHE
B IIOJlyUYE€HUU HOBBIX BELIECTB U MaTepuajoB. Teopusi CTPOCHUsI OpraHMYECKUX COSAMHEHHH A.
M. BytnepoBa, €€ ocHOBHbIE MoJoXkeHHS. CTpyKTypHbIE (DOPMYJIbl OPraHUYECKHUX BEIECTB.
['omomnorus, nzomepus. XvUMHUYECKas CBSI3b B OPraHUYECKUX COEAMHEHUSX — OJMHApHBIE U
KpaTHBIE CBSI3H.

[IpencraBienue o knaccu(UKaluy OpraHUuecKuX BemecTs. HoMeHkmatypa opraHmuecKux
COEIMHEHUHN (cucTeMaTHuyeckas) M TPHUBUAIbHBIE Ha3BaHUS Ba)KHEUIINX MpeJCTaBUTENEN
KJIACCOB OPraHUYECKUX BEIIECTB.

BKCHGDI/IMGHTaHBHBIe METOJbI M3YYCHHUA BCIICCTB UM HX HDGBDaHIeHI/II\/’IZ O3HAKOMJICHHUE C
06pa3L[aMI/I OpTraHHUYCCKUX BCHICCTB U MATCpUAIaMHW HAa UX OCHOBEC, MOACIUPOBAHUC MOJICKYII




OpPraHMYECKHUX BEIIECTB, HAOIIOAEHHWE U ONMCAHUE JAEMOHCTPALMOHHBIX ONBITOB IO
MPEBPAICHUIO OPTaHUYECKUX BEILECTB MPH HarpeBaHUH (TIaBjiIeHue, 0OyTIIMBaHNE U TOPEHUE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTPOEHHUE, T'OMOJIOTHYECKUH psaa. MeraH u 3TaH — mnpocTeilmune
IPEJCTaBUTENIN AJIKAHOB: (PU3MUECKHE M XHMHMYECKHE CBOMCTBa (peakuuu 3aMelleHUs U
rOpEeHUs ), HaX0XAECHNUE B IPUPOJIE, TIOJTYyUEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOIMYECKUN psifl. DTWIEH U NPONWIEH — IpOCTeIme
NPEJCTaBUTENIN aJKEHOB: (U3NYECKUE M XHMHYECKHME CBOMCTBA (pEeakiuu TUIAPUPOBAHHMS,
rajloreHUpOBAHUS, TUAPATALMHU, OKUCIICHHS U IOJIMMEpU3alluN ), IOJyYeHHE U IPUMEHEHHE.

Anxanuensl: Oyraguen-1,3 u merunOyraguen-1,3: cTpoeHue, BakKHEHIIME XUMHUYECKHUE
cBOiicTBa (peakuus noaumepusanun). IloayueHne CHHTETUYECKOTO KayuyKa U PE3UHBI.

AJNKUHBI: cOCTaB U OCOOEHHOCTU CTPOEHHMs, TOMOJIOTMYECKHH psia. AneruneH —
IPOCTEUIINN MPEICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKHEe U XUMUYECKHUE CBOICTBA
(peakuuy ruIpUPOBAHUS, FAJIOI€HUPOBAHMS, TUAPATALIMM, TOPEHMSI ), IOJyUYEHUE U IPUMEHEHHE.

Apenbsl. benson: cocrtaB, cTpoeHue, (pU3MUYECKHME M XMMHUYECKHE CBOMCTBA (peakiuu
TaJIOTEHUPOBAHUS. W HUTPOBAHMS), IOJyUYE€HUE M MpUMEHEHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuueckue ceolicmea (peakyuu 2ai02eHUpPOSanUs U HUMpPOBAHUs), NOJyYeHUe U
npumenenue. TOkcUYHOCTh  apeHOB.  ['eHeTmyeckass  CBSI3b  MEXIYy  YIVIEBOJOPOJaMH,
MPUHAJICKAITIME K Pa3TUYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKU YIIIeBOOpoJoB. IIpupoaHblil ra3 u nonyTHele He(TAHBIE Ta3bl.
Hedpts m e€ mnpoucxoxnenue. CrocoObl mepepaboTku He(TH: TEperoHkKa, KpPEKUHT
(TepMHUYECKH, KaTamUTHYeCKuit), muponus. [IpoaykTsl nepepaboTku HedTH, UX MPUMEHEHHE B
IPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib U MPOIyKThl €0 NepepadoTKH.

OKCIepUMEHTAIbHbIE METOJbl M3YUYEHHUS BEIIECTB U WX MPEBPAIIEHUN: O3HAKOMJICHHE C
oOpa3iaMu TiiacTMacc, KaydyykKoB U pe3uHbl, Koutekun «HedTe» u «Yromsy», MogenTupoBaHue
MOJIEKYJI YIJIEBOJIOPOJIOB M  TaJIOT€HOINPOM3BOIHBIX, MPOBEACHUE MIPAKTUYECKON PaOOTHI:
MOJIyYEHUE 3TUIICHA U U3YUYEHUE €TI0 CBOMCTB.

Pacuérhbie 3a1a4u.

Bbluniciienuss 1o ypaBHEHMIO XMMHMUYECKON peakiuu (Macchl, 00BbEMa, KOJIMYECTBA
HCXOJIHOTO BEIECTBA MJIM MPOJYKTAa PEAaKIMM IO H3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB UM MPOAYKTOB PEAKIIMH).

Kucaopoacoaep:xamue oprannyeckue coeMHeHUs

[IpenenpHBIE OAHOATOMHBIE CHOUPTHL. METaHONT W OSTaHON: CTpOeHHue, (U3HUECKHe W
XUMUYECKHE CBOMCTBA (pEakiMy C aKTUBHBIMH METAJJIaMH, TaJIOT€HOBOJOPOJIaMHU, TOPEHHE),
IpuMeHeEHNE. BOOOpoHbIE CBA3M MEXKIY MOJIEKYJIaMU CIUPTOB. /[elicTBME METAHOJIAa U ATaHOJa
Ha OpraHU3M Y€JIOBEKa.

MHuoroatoMHEIE CIIMPTHI. OTUWIEHTJIMKOJIb | TJIMLOEPHUH: CTPOCHHC, (I)I/ISI/I‘—IeCKI/Ie u
XUMHYECKHE CBOMCTBA (BSaHMOHCﬁCTBHC CO HICJIOYHBIMH METAJIJIaMH, KAYCCTBCHHAA PCAKIHUA Ha



MHOTOAaTOMHBIE CHUpThl). JlelicTBMEe Ha opraHu3M uejoBeka. [IpuMeHEeHHWe TIHIepUHA W
OTUJIICHIJINKOJIA.

@DeHoN: CTpOeHUE MOJICKYNbl, (U3MYECKHEe W XUMHYECKHE CBOHCTBA. TOKCHYHOCTH
denona. [Ipumenenue ¢enona.

Anpneruapl ¥ kemouvl. DopManblIeruj, aneTalbACTH: CTpoeHue, (QHU3NYecKue u
XUMUYECKHE CBOMCTBA (peaklMM OKHUCJICHUS U BOCCTAHOBJICHHUS, KAaYECTBEHHBIC PEAKIINH),
MOJIyYeHUE U IPUMECHEHHE.

OnHOOCHOBHBIE TIpeeNbHbIE KapOOHOBBIE KUCIOTH. MypaBbHHAS M YKCYCHasl KUCIOTHI:
cTpoeHue, PU3NUecKre U XMMHUYECKHEe CBOMCTBA (CBOMCTBA, OOIIME JAJIs Kacca KUCIOT, PeaKIus
sTepuduKanmm), TodyueHue U npumeHeHue. CTeapuHOBas © OJCHWHOBAas KHUCIOTBHI Kak
MIPEACTABUTENH BBICIIMX KapOOHOBBIX KHCJIOT. MbLUIa KaK COJM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOIIee JIeHCTBHUE.

Crnoxnble 3UpPbl KaK TPOU3BOIHBIE KapOOHOBBIX KUCIOT. [ MAPOIU3 CIOXKHBIX A(PHPOB.
Kupsl. 'maponus xupos. [IpuMenenue xxupoB. buonoruueckas poiib )KUPOB.

VYraeBosl: cocTaB, KiaccupUKays yriieBoJ1oB (MOHO-, TU- U nosimcaxapusl). [oko3a —
NPOCTEHIINK MOHOCAaXapHua: OCOOEHHOCTH CTPOCHHS MOJIEKYJbl, (PH3MUECKHE U XUMHUYECKHE
cBoiicTBa (B3aumopelcTBue ¢ ruapokcugoM meau(ll), oxucieHue aMMuadyHbIM PacTBOPOM
okcuna cepebpa(l), BoccTaHoBieHHE, OpOKEHHE TJIIOKO3bl), HAXOXJAEHHE B IPUPOJIE,
npUMeHeHue, Ouosoruueckas poib. Porocunrte3. Ppykros3a Kak U30Mep IIIHOKO3bI.

KanMa.H M LOCJUUII0JIO3a KaK IMPUPOAHBIC IMOJIMMCEPHI. CTpOeHI/Ie Kpaxmajia U LCJIJIKOJIO03bI.
duznyeckre U XUMHUYECKHE CBOMCTBA Kpaxmalia (FI/I,I[pOJ'II/B, Ka4CCTBCHHAsA pCaKlus C I/IOZ[OM).

OKcliepUMEHTAIbHbIE METO/bl M3YYEHHsl BEIIEeCTB M MX MPEBpAIlleHUH: MpOoBeAEHUE,
HaOJIOZICHWE W ONHCaHWE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, Ka4eCTBEHHBIE
pEeaKkIMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHona okcuaoM wmeau(Il)), mMHoOroaromMHbIX
cnupToB (B3aumopelictBue rmuepuHa c ruapokcuaoMm menu(ll)), anbaermnmoB (okucienue
aMMMa4YHbIM pacTBopoM okcuja cepeOpa(l) u rugpoxcunom wmemu(Il), B3aumoneiictBue
Kpaxmajga C HWOJOM), MPOBEIACHUE MPAKTUUECKOW padOThI: CBOWCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

PacuérHble 3a/1a4un.

Bbluniciienuss 1o ypaBHEHMIO XMMHMUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA
HCXOJIHOTO BEIECTBA MJIM MPOJYKTAa PEAKIMM IO H3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY
OJIHOTO M3 UCXO/IHBIX BELIECTB UM MPOAYKTOB PEAKIIMH).

A30TcoaepIKaIe OpraHnuecKue COeqMHEHNUS.

AMHHOKHUCIIOTHI Kak aMm(pOTEpHBIE OpraHuYecKre coeTnHEHUsI. PU3NUECKHEe U XUMUYECKHE
CBOMCTBa aMHHOKHCIOT (Ha TpUMepe TIWIHMHA). buonormdyeckoe 3HAYCHHUE aMHHOKHUCIIOT.
Ilentuner.

benku kak mpupoJHBIE BBICOKOMOJIEKYJISIpHbIE coeluHeHus. llepBuuHas, BTOpUYHAs U
TpEeTUYHAsT CTPyKTypa OenkoB. XWUMHUYECKHE CBOWCTBAa OCIIKOB: THUIPOJW3, JEHATypalus,
KaueCTBEHHBIE PEaKIINH Ha OCIKH.



DKClIepUMEHTAIbLHBIE METOALI M3VUYEHUs] BEIIECTB M WX IIPEBpAIlCHMIl: HAOIIOIEHHE U
OMKCAaHUE JCMOHCTPAIIMOHHBIX OMBITOB: JACHATypallus OCIKOB MpH HArpeBaHWU, I[BETHHIC
peakiuu OeIKOB.

BbicokomosiekyasipHbIe COeJUHEHUS

OcHOBHbBIE MOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COEIUHEHHI: MOHOMEp, IMOJIUMED,
CTPYKTYpHOE 3BEHO, CTEIEeHb MOJMMEpPU3AIMU, CPEAHsss MoJieKyisipHas macca. OCHOBHbBIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETUHEHUI — MOJMMEpU3aIIs U MOJIUKOHICHCAIIHS.

3KCHCDI/IMGHT3HBHLIC METOJABI M3YYCHHUA BCIICCTB M HX HDGBD&LLIGHI/IﬁI O3HAKOMJICHUEC C
O6p33].[aMI/I IMPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, Kay4yKOB.

MeXnpeIMETHRIC CBS3H.

Peanuzanus MCXKITPCAMCTHBIX CBs3EH IIpu U3y4YCHUU OpraHquCKOﬁ xumuu B 10 kiracce
OCYHICCTBIIACTCA YCPC3 HCIIOJIb30BAHHUEC KakK O6HII/IX CCTCCTBCHHO-HAYUYHbIX HOH?[TI/If/'I, TaKk H
HOHHTHﬁ, ABJAIOINUXCA CUCTCMHBIMUA UISL OTACIIBHBIX ITPCAMCTOB €CTCCTBCHHO-HAYYHOI'O IHUKJIA.

OO0mue ecTeCTBEHHO-HAyYHBIC TOHSATHS: SBJICHHE, HAYYHBIH (DaKT, TUIOTE3a, 3aKOH,
TEOpHs, aHajlu3, CHUHTE3, KiacCu(UKaIs, TMEPUOIUIHOCTh, HAONIOJCHUE, HW3MEPCHHE,
AKCIIEPUMEHT, MOJICIUPOBAHHUE.

®dusuKa: MaTepusi, SJHEPrus, Macca, aToM, IEKTPOH, MOJIEKYJa, SHEPIreTUYECKUIN YPOBEHb,
BEIIIECTBO, TEJIO, 00BbEM, arperaTHOe COCTOSTHUE BEIIECTBA, (PU3MUCCKUE BEIUYMHBI U CIIMHUIIBI

X U3MCPCHUS.

buonorus: xierka, opraHusM, Omocdepa, OOMEH BEUIECTB B OpraHu3Me, (HOTOCHHTE3,
OMOJIOTHMYECKH aKTHBHBIE BellecTBa (OCIKH, YTIIEBOIbI, KHUPHI, HEPMEHTEHI).

["'eorpacdusi: MuHEpasbl, TOPHbIE TOPO/IbI, TOJIE3HBIE HCKOTIAEMBIE, TOILIIUBO, PECYPCHI.

TexHomorus: IMUIICBBIC MPOAYKTbBI, OCHOBBI PaAllMOHAJIBHOI'O ITUTAHUA, MOIOIIUE CPEACTBA,
JICKAPCTBCHHBIC U KOCMETUYCCKHUE ITPLCIIapaThl, MATCPUAJIbI U3 UCKYCCTBCHHBIX U CUHTCTUUCCKHUX
BOJIOKOH.

11 KJIIACC

OBIIASA U HEOPTAHUYECKASA XUMMUSA

Teopernyeckue 0CHOBbI XUMHMHU



XUMHYECKUH dJIeMEeHT. AToMm. Slapo aroma, H30TOINBIL. DJEKTPOHHAs 00O0JOYKa.
DHepreTUYecKre ypOBHHU, MOAYPOBHH. ATOMHBIC OpOUTay, s-, P-, d- anmemeHThl. OCOOCHHOCTH
pacrpeziesieHus: 3JEKTPOHOB MO OpOUTAISIM B aTOMax AJIEMEHTOB IEPBBIX YETHIPEX MEPUOIOB.
DneKTpOHHAsE KOH(MUTYpAIIHS aTOMOB.

Ilepuonnueckuin 3akoH u Ilepuonmueckas cucremMa XHMHYECKUX 31eMEHTOB /[l
N. MenpneneeBa. CBsi3p nepuoauveckoro 3akoHa u Ilepumonnueckold cHCTEMBl XUMHUYECKHUX
anemenToB JI. 1. MenzeneeBa ¢ COBPEMEHHON TEOpPHEN CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHUs CBOMCTB XMMMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMM MPOCTBIX U CIIOKHBIX BEIIECTB
10 TpyIIaM U repruojam. 3HaueHHe NEPUOANYECKOT0 3aKOHA B Pa3BUTHH HAyKU.

Crpoenue BemecTBa. XHMMHUYECKash CBsI3b. Buabl XuMmMuueckod CBsi3U (KOBaJIEHTHAast
HEeNoJIsipHasl W TOJSpHAas, MOHHAs, MeTajuinyeckas). MexaHu3mbl oOpa3oBaHHsl KOBaJEHTHOU
XUMHUYECKON CBsi3M (OOMEHHBIA W JTOHOPHO-aKIETITOPHEIN). BomopoaHasi cBsi3b. BaleHTHOCTD.
DIIEKTPOOTpULIATENBbHOCTh. CTeneHb OKUCIIeHUs. VIOHBI: KAaTHOHBI U AaHUOHBI.

BemectBa MOJEKYISPHOrO U HEMOJIEKYJISIDHOIO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT TUIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsTue o nucnepcHbIX cucremMax. ICTUHHBIE M KOJUIOWIHBIE PAacTBOPBI. MaccoBast 10
BEILIECTBA B PACTBOPE.

Knaccudukanus Heopranmyeckux coenuHeHuidl. HoMmeHknaTypa HeOpraHMYeCKHX
BEIECTB. ['eHeThyeckast CBsI3b HEOPTraHWYECKHMX BEIIECTB, MPUHAMICKANINX K Pa3THYHBIM
KJIacCaM.

Xumnueckas peaknus. Kiaccudukanus XUMHUECKMX pEakIUid B HEOPraHUYECKOW W
OpPraHMYECKON XMMHUHU. 3aKOH COXPAHEHUS! MACCHI BEILIECTB, 3aKOH COXPAHEHUS U MPEBpaILECHUs
DHEPTUH IIPU XUMHUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHBIX (akTopoB. OOpaTHUMble peaKLUu.
Xnmuueckoe paBHOBecHe. DaKTOpbI, BIUAIOIME HA COCTOSHHUE XMMHUYECKOTO PAaBHOBECHS.
[Tpunnun Jle HlaTense.

OnektponauTnueckas auccounanusa. CunpHble U cialOble 37eKTpoiauTsl. Cpena BOIHBIX
pPacTBOPOB BEILECTB: KUCIasl, HEHTpalibHas, LIeouHasl.

OKHCIUTEIIFHO-BOCCTAHOBUTEIILHEIC pCaKkuu.

OKCHepUMEHTAIbHbIE METOJbl M3YYEHMs] BEIIECTB W WX NPEBPAIICHUN: JEMOHCTpalus
tabmun «llepuognueckast cucrema xumuueckux snemeHtoB [I. WM. MenneneeBa», u3yudeHue
Mozeen KPUCTAJTINYECKUX PEIIETOK, HaOmroieHue
U OIMCAaHNE JEMOHCTPALMOHHBIX U JJAOOPATOPHBIX OMBITOB (Pa3oKeHHE MEPOKCHIAa BOIOPOIA B
IPUCYTCTBUM  KaTaJM3aTopa, ONPEACIEHUE Cpeapl pPacTBOPOB BEIIECTB C  IIOMOIIBIO
YHHMBEPCAJILHOTO WHAMKATOpA, peakMi NOHHOTO OOMEHa), MPOBEJACHNE MPAKTUYECKOH paboThI
«BnusiHre pa3nuyuHbIX (PAKTOPOB HA CKOPOCTh XUMHUUECKON PEAKIIHI.

PacuérHble 3a1a4n.

Pacuétrl no YPaBHCHUAM XUMHUYCCKUX peaKHHﬁ, B TOM YHCJIC TCPMOXUMHUYCCKUC pacqéTm,
paC'-IéTI)I C UCITOJIB30BAHHEM ITOHATHA «MAaCCOBas JOJISA BEUICCTBA».



Heopranuveckasi xumust

Hewmetamnsl. [lonoxxenue HemeramioB B [leproanueckoit cucreMe XMMHYECKHUX 3JIEMEHTOB
J. W. MenneneeBa U 0COOCHHOCTH CTPOCHHSI aTOMOB. (DU3HUECKHE CBOWCTBA HEMETAJUIOB.
AmnoTponusi HEeMeTaJuIoB (Ha puMepe KUCIopoia, cepsl, hocdopa U yriepoaa).

XHMMHYECKUE CBOWCTBA BaKHCHINMX HEMETAUIOB (raJIoTeHOB, cephl, a3oTa, (ocdopa,
yTIEpoaa U KPEMHHUS) U UX COSAMHCHUN (OKCHIOB, KUCIOPOICOISPIKAITNX KUCIOT, BOJOPOTHBIX
COCTMHCHUH).

IIpuMeHeHne Ba)XHEUIINX HEMETAJUIOB U UX COCUHEHUN.

Meramnsl. [lonoxenue meramioB B [lepuoaudeckon cucteMe XUMUYECKUX JIEMEHTOB /1.
. MenneneeBa. OCOOEHHOCTH CTPOEHMs 3JIEKTPOHHBIX 000J0YeK aTOMOB MeTaioB. OOmue
¢usnueckue cpoiictBa MeTauioB. CIUIaBbl METAIOB. DJIEKTPOXUMHYECKUHU DS HampsHKeHUH
METAJIJIOB.

XUMHYECKHE CBOWCTBA BAKHEHINMX METAUIOB (HATpWM, KaJlui, KaJdbllUl, MarHWi,
AITIOMUHHM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHECHUM.

O6H_[I/Ie CII0COOBI MMOJIYYCHUA MCTAJIJIOB. HpI/IMCHeHI/Ie MCTAJ1JI0OB B 6I>ITy U TCXHHUKC.

SKCHCDI/IMGHTEIHBHLIC METOAbl M3YUYEHMsS BEIICCTB M MX MPEBpPAIICHUN: HN3YyUYCHUC
KOJIJICKIIMH «MeTamel u CILJIaBbI», O6p3,3HOB HEMCTAJIJIOB, PCHICHHUEC OJSKCIICPHUMCEHTAJIbHBIX
3a1a4, Ha6J'IIOI[eHI/I€ u OIIMCaHHC JACMOHCTPAIMOHHBIX u Ha60paTOpHHX OIIBITOB
(B3aHMOH€ﬁCTBHe rMApOoKCHUaa AJIOMHHHUA C paCcTBOpaMH KHCJIOT U IIIGJIOqef/'I, Ka4C€CTBCHHBIC
pC€aKIKu Ha KaTUOHBbI MeTaJ'IJ'IOB).

PacuérHble 3a/1a4un.

Pacuérsl maccel BemiecTBa wiM 00bEMA Ta3oB M0 M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOLIMX B peakIUHM BELIECTB, pacdy€Thl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CIIM OJHO U3 BEIIECTB UMEET MPUMECH.

XuMHuA 1 )KU3Hb

Ponb xumuu B oGecrieueHnn 3KOJI0rMUeCKOM, SHEPreTHYEeCKON U MUIIEeBON 0€30I1acHOCTH,
pa3BUTUN MenuUuHbL. [loHATHE O HayyHBIX METOJax ITO3HAHUS BEIIECTB M XUMHYECKHX
peaKnii.

[IpencraBinenuss 00 OOMIMX HAYYHBIX MPUHIUINAX TMPOMBIIUIEHHOTO TOTYYEHUS
BOKHEUIIINX BEILIECTB.

YemoBek B MHpE BEIIECTB M MAaTEPHAIOB: Ba)XKHEHIME CTPOUTENIbHBIE MATEpUAIbI,
KOHCTPYKILMOHHBIE MaTEpHUaAlIbl, KPACKH, CTEKJIO, KepaMUKa, MaTepUalbl I DJICKTPOHUKH,
HaHOMaTepHaJibl, OpraHM4YeCcKHe U MUHEpPaJIbHbIE y100peHUSI.

XvMHS ¥ 370pOBbE YEJOBEKa: IMpaBUjia HCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENapaTosB,
paBuia 6e301acHoOro MCIIOJIb30BaHUS IpenapaToB OBITOBOM XUMAN

B IIOBCEIHEBHOM KU3HMU.

MexnpeaMeTHEIE CBSI3H.




Peanuzarust MeXIpPEIMETHBIX CBSA3EH ITPH M3YYCHUH OOIIEH M HEOPraHWYECKONH XUMHUU B
11 kiacce OCyIIECTBIISECTCS Yepe3 MCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH,
TaK U MOHSTUM, SBISIOUIMXCS CUCTEMHBIMU JAJISl OTJEIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO01mure ecTeCTBeHHO-HAYYHBIC TIOHSTHS: HAyYHBIN (DaKkT, TUTIOTE3a, 3aKOH, TEOPHS, aHAJIH3,
CHUHTE3, Kiaccu(UKaIus, TMEPUOIUIHOCTh, HAOIIOICHNE, OSKCIEPUMEHT, MOJICIUPOBAHHUE,
WU3MEPEHHUE, SIBJICHUE.

@dusuKa: Marepusi, dHEpPrus, Macca, aroM, AJIEKTPOH, NMPOTOH, HEUTPOH, MOH, H30TOIL,
PaIMOaKTUBHOCTh, MOJICKYJIa, SHEPTETHYECKUI YpOBEHb, BEIECTBO, TEI0, 00BEM, arperarHoe

COCTOSAHHC BCIICCTBA, (bH3H‘-I€CKPIC BCJIMYHHBI U CAVMHUIBI UX U3MCPCHUSA, CKOPOCTD.

buomnorns: KJICTKa, OpraHu3M, OSKOCHUCTEMA, 6Hoc¢)epa, Makpo- W MHKPOIJICMCHTEI,
BUTaMHHBI, oomeH BCIICCTB B OPraHu3Me.

['eorpaduisi: MUHEpAITbI, TOPHBIC TIOPO/IBI, TTOJIC3HBIE HCKOITAEMBbIC, TOTLTUBO, PECYPCHI.

TexHomorns: Xummdeckas MPOMBINIJICHHOCTb, METAJLIYPTHs, IPOU3BOACTBO CTPOUTCIIbHBIX

MaTCpHraoB, CENBCKOXO03IHCTBEHHOE IIpOU3BOJCTBO, numeBas MMPOMBIIIJIICHHOCTD,
q)apMaIIGBTI/I‘-IeCKaSI IMPOMBIIIJICHHOCTD, IIPOU3BOJACTBO KOCMETHUYCCKUX mpemnaparos,
IMPOU3BOJACTBO KOHCTPYKIHMOHHBIX MaTcpurajiosn, QJICKTPOHHAsA IMPOMBIIIJIICHHOCTD,
HaHOTCXHOJIOTHUH.

[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [IPOTPAMMBI 110 XMMHWU HA
HbA30BOM YPOBHE CPEJJHEI'O OBIIETI'O ObPA30BAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBnuBaeT TpeOOBaHMUS K pe3yibTaTaM OCBOSHHUS OOyYarOITUMUCS
porpaMM CpeaHEro oO0Imero odpazoBaHusl (JIMYHOCTHBIM, METAMPEAMETHBIM H MPEAMETHBIM).
HayuHo-MeTonnyeckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX pPE3yJbTaTOB OCBOEHUS
MPOrpaMM CpeTHETO O0IIeT0 00pa3oBaHus SBISETCS CUCTEMHO-IEATEIBHOCTHBIN MOIXO/.

B cootBercTBUE C CUCTEMHO-ACATCIBbHOCTHBIM IMOAXOJA0M B CTPYKTYpPE€ JTUYHOCTHBIX
PE3yJIbTaTOB OCBOCHUA IIPEAMCTA «XuMus» Ha YPOBHC CPECAHETO 06]1_[61" (V) 06pa3OBaHI/I$I
BBIZICJICHBI CIICAYIOIHUE COCTABIIAIOIINC:



OCO3HaHWE OOYYAIOITUMUCS POCCHMCKON TPa)kKTaHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOIPEICIICHHUIO;

HaJIn4Yuec MOTHBAIIUU K 06y‘-ICHI/IIO;

I[EJICHAIIPABJIICHHOE Pa3BUTHE BHYTPCHHHUX yOEXKICHUU JMYHOCTH HA OCHOBE KITFOUEBBIX
IIEHHOCTEH M UICTOPUUYCCKUX TPAIULINKA 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYArOIIMXCS PyKOBOJICTBOBATHCS B CBOGH JESATEIBHOCTH
[ICHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAaMH, NPUCYIIMMH IIEJIOCTHOH CHUCTEME XHMHUYECKOTO
o0Opa3zoBaHusi;

HAJIMYUC HNPaBOCO3HAHUA 9KOJIOTHYECKOM KYJbTYpPbI U CIIOCOOHOCTH CTaBUTh e u
CTPOUTDH KU3HCHHBIC I1JIaHbI.

JIMYHOCTHBIE pE3yJbTAaThl OCBOSHHS IpeaMeTa «XHMHUS» JOCTUTAIOTCS B EIMHCTBE
yu4eOHOH M BOCIHTATEIBHOW JEATEIILHOCTH B COOTBETCTBHM C T'yMaHUCTHYECKUMH,
COI[MOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMH LEHHOCTSMH W HJ€aJlaMHd  POCCHICKOTO
IpaXJIaHCKOTO 0O0IIecTBa, NPUHATHIMH B OOIIECTBE HOPMAaMU W TPaBUJIAMU ITOBEICHHUS,
CIIOCOOCTBYIOIIMMH MPOLIECCaM CaMOIIO3HAHMS, CAaMOPA3BUTHS M HPABCTBEHHOT'O CTAHOBJICHHS
JMYHOCTH 00YYarOIINXCSI.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHUS IpeaMeTa «XHUMHUS» OTpakarT cHOPMUPOBAHHOCTD
OBITa TO3HABATEIBHONM M TPAKTHYECKOW JESATETBHOCTH OOYYaIOUMIMXCS IO pealn3aluu
HOPUHATBIX B O0LIECTBE LIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpakaIaHCKOro BOCIIUTAHMS:

0CO3HaHMsI 00YYarOIMMUCS CBOUX KOHCTUTYLIMOHHBIX IpaB U 00s3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPSAKY;

MPEJCTaBICHUS. O COLMAIbHBIX HOpMaxX W MpaBHIIaX MEXKIMYHOCTHBIX OTHOIIEHUH B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOp'—ICCKOfI ACATCIIBHOCTH NP CO3JaHUN y‘I€6HI>IX ITPOCKTOB,
peuiCHNN y‘le6HI>IX 1 NIO3HABATCJIbHBIX 3a/la4, BBIIIOJIHCHUN XUMHUYCCKUX DKCIICPUMCHTOB;

CIIOCOOHOCTH MOHUMAThH U MNPUHHUMATh MOTHUBbBI, HAMCPCHU, JIOTUKY U apI'YMCHTBI APYT'UX
IIpU aHaJIU3€ Pa3JIMYHbIX BUIOB y‘~IG6HOI\/'I JACATCIIBHOCTH,

2) IaTPHOTHYECKOT0 BOCTTUTAHMS:

LIEHHOCTHOTO OTHOILIEHHUS K HCTOPUYECKOMY U HAy4YHOMY HACIEIUIO OTEYECTBEHHOM
XHMHH;

YBaXXCHUA K MNPOHECCY TBOPUCCTBA B obnactu TCOpHUHU W TPAKTHYCCKOTO IMPUMCHCHUA
XUMHHU, OCO3HAHHUA TOr'0, 4YTO HJOCTUIKCHHA HAYKU €CThb PE3YJIbTAT JIMTCIBbHBIX Ha6J'IIo,I[eHPIfI,
KPOMOTJIMBBIX OKCIICPUMCHTAJIBHBIX ITOMCKOB, ITIOCTOAHHOI'O TPy da y‘IéHBIX " IMIPAKTUKOB;

UHTEpeca M II03HABAaTEIbHBIX MOTHUBOB B IIOJIYYEHUHM U IOCIEAYIOUIEM aHaJIU3e
HMH(}OpPMaLIUHU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OT€UECTBEHHON XUMHUH;



3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO ITOBEACHHUS;

CIIOCOOHOCTH  OLEHMBATh CUTYallud, CBS3aHHbIE C XUMMUYECKUMM  SIBICHUSAMH,
U INPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U

OECHHOCTH,

TOTOBHOCTH OLICHMBATh CBOE IOBEAEHHWE M IOCTYNKH CBOMX TOBApHILEH C MMO3ULUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUM 3TUX MOCTYIKOB;

4) popMHUpOBaHMS KYJIbTYPHI 3/10POBbSI:

IIOHUMaHUusA HeHHOCTeﬁ 3A0POBOIO0 H 0e3011acHOro o6pa3a KHN3HU, HCO6XOI[I/IMOCTI/I
OTBCTCTBCHHOI'O OTHOIICHUSA K C06CTBCHHOMy (1)I/ISI/IT-ICCKOMy U ICUXUYCCKOMY 310POBbIO;

coOroIeHHsT TIpaBUJI 0€30IMaCHOT0 OOpAIlleHUs] C BEIIECTBAMU B OBITY, IOBCEIHEBHOU
J)KU3HU U B TPYJIOBOU JIEATEIIbHOCTH;

IMOHUMAaHHA NECHHOCTHU MpaBWJl HHAUBHUAYAJIbHOTO W KOJUICKTUBHOI'O 0e3011acHOTO
MMOBCACHUS B CUTYyallUAX, YTI'POKAOIIUX 310POBbIO U )KU3HU J'IIOI[Gﬁ;

OCO3HAHMsI TOCJIEACTBUI M HENPHATHS BPEIHBIX NPUBBIYEK (YHOTpEOIEHUs aJKOIoJs,
HapKOTUKOB, KYpPEHHUS);

5) Tpy10BOro BOCIIMTAHUS

KOMMYHUKAaTHBHOW KOMIIETEHTHOCTH B  y4eOHO-MCCIENOBATEIbCKON JIeSTEIbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPYECKOH U APYTUX BUAAX JIEATEIBbHOCTH;

YCTAaHOBKM Ha AaKTHBHOC YYaCTUC B PCIICHHU MPAKTUYCCKHUX 3a7aad COIII/IaJ'II)HOI\/'1
HAIlpaBJICHHOCTH (B paMKax CBOCTO KJlacca, IJ_IKOJ'ILI);

MHTEpeca K MPaKTUYECKOMY M3yUYEHUIO NMpodeccuil pa3Iu4yHOro poja, B TOM 4YHCIIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBa)XXECHHUsI K TPYly, JIOJSM TPyla U pe3yibTaTaM TPYAOBOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY WHAMBUIYAlbHOM TpaeKkTOpuH 0Opa30BaHUS,
Oynyueit npodeccun U peaan3anuu COOCTBEHHBIX U3HEHHBIX IUIAHOB € YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEHN 00I1eCTBa;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

AKOJIOTUYECKH 11€JIeCO00Pa3HOr0 OTHOIICHUS K TPUPOJIE, KAaK UCTOYHHUKY CYIIECTBOBAHUS
JKHU3HH Ha 3eMIIe;

MOHUMAaHUS TI00ATBHOTO XapaKTepa HKOJIOTHMUECKUX MPOOJIeM, BIUSHUS SKOHOMHUYECKHUX
MPOIECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATBHOM CPEIbl;

OCO3HaHUA HeO6XOI[I/IMOCTI/I HCIIOJIb30BAHUS JOCTHXKEHUN XUMUM JIJIS peuicHus BOIIPOCOB
panroOHAJIBHOI'O MPUPOAOIIOTIE30BAHM,



AKTUBHOT'O HENPUATHS IEHCTBUM, MPUHOCAIIMX BpPEIl OKPYXKAIOIIEH MPUPOIHON cpene,
YMEHHS TPOTHO3UPOBATH HEOIArOMPUSATHBIC YKOJIOTHUECKUE MOCISACTBHS MPEIIPUHUMAESMBIX
JICUCTBUI U MPEIOTBPAILATh UX;

HAJIMYUSL Pa3BUTOTO HKOJIOTUYECKOTO MBIIUICHUS, AKOJIOTUYECKOW KYJIbTYpHI, OIBITA
NeSITeTbHOCTH  JKOJIOTUYECKOH  HANpaBJIEHHOCTH, YMEHHS pPYKOBOJICTBOBAaThCS HMMH B
NI03HABAaTEIbHON, KOMMYHHKATUBHON M COLMAIILHOM MPAKTHUKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHU XeMO(POOHH;

7) HEHHOCTU HAYYHOI'O IIO3HAHMA:

c(OpPMUPOBAHHOCTH  MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U OOIIECTBEHHOU MTPAKTUKY;

NOHMMaHMA CHeuu(UKA XUMHUH KaK HayKHd, OCO3HaHUS €€ poiaud B (HOPMHUPOBAHUU
PaLMOHATILHOIO HAyYHOI'O MBIIUICHUS, CO3/1aHUU LIEJIOCTHOTO NPEACTABICHUs 00 OKpY KaloIeM
MHpE KaK O €QUHCTBE IPUPOJbI M YEJIOBEKAa, B NO3HAHWM IPUPOJHBIX 3aKOHOMEPHOCTEH M
peLeHny IpobeM COXpaHeHUs! IPUPOTHOTO PABHOBECHS;

yOexIEHHOCTH B 0OCOOOH 3HAYMMOCTH XUMHMH JUIsI COBPEMEHHOW LMBHWIM3ALUU: B €€
TYMaHHCTUYECKON HANpPaBIEHHOCTH M BAXHOH POJIM B CO3/aHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIbTYPBI, PELICHUH II100aJbHBIX IPOOJIEM YCTONUMBOIO pa3BUTHsI YEIOBEUECTBA — ChIPEBOM,
HHEPreTHUYECKO, NUIIEBOH M 3KOJOTMYECKOW O€30MacHOCTH, B PA3BUTUU  MEIUIIMHBI,
00eCreyeHn! YCIOBUH YCIIEIIHOr0 TPyia U 3KOJIOIMYECKH KOM(POPTHOM JKU3HU KaXKJOr0 YJeHa
o0111eCTBa;

CCTCCTBGHHO'Hay‘lHOﬁ I'PaMOTHOCTH: IIOHHMMaHUA CYHIHOCTH MCTOJOB  IIO3HAHMA,
HCIIOJIB3YCMbIX B €CTCCTBCHHBLIX HAYyKax, CIIOCOOHOCTH HCIIOJIE30BATh MOJIy4yacMbIC 3HAHUA IJId
aHamn3a U OOBSICHCHUS SIBJICHUM OKpYyZKaromero Mupa u Npoucxodlunx B HEM PI3MCHCHPII>1,
YMCHUA NCJIaTh 000CHOBaAHHBIE 3aKJIFOUCHHS Ha OCHOBE Hay4YHBIX q)aKTOB 1 UMCIOIUXCA TJaHHBIX
C LCJIBIO MMOJIYYCHHA JOCTOBCPHLBIX BBIBOJOB,

CITOCOOHOCTH CaMOCTOSITEILHO MCITOIb30BaTh XUMUYCCKHE 3HAHUS JJIsL pCHICHUSA HpO6J’ICM
B PCAJIbHBIX JKU3HCHHBIX CUTYAllUAX;

HHTEPECCA K IMO3HAHWIO U HCCHGHOB&TGHBCKOﬁ JCATCIIBHOCTH,
TOTOBHOCTH U CIIOCOOHOCTH K HCIIPEPBIBHOMY O6p330BaHI/IIO )41 caM006pa30BaHmo, K
AKTUBHOMY IIOJTYYCHHIO HOBBIX 3HAHUH 110 XWMHH B COOTBETCTBHH C JKH3HCHHBIMHU

MOTPEOHOCTAMU;

uHTEpeca K OCOOGHHOCTSAM Tpyda B pa3nuuHbix cdepax mpodeccnoHanbHOM
JIeSITENLHOCTH.

METANPEIMETHBIE PE3YJIbTATDHI



MeranpenmMeTHbie pe3yibTaThl OCBOCHHUS y4eOHOro mpenmera «XHMHUS» Ha YPOBHE
CpeaHero o0mero 0opa3oBaHus BKIIFOYAIOT:

3HaUMMBbIC i1 (OPMUPOBAHUS MHUPOBO33PEHUSI OOYUAIOMIMXCS MEKTUCIUTLINHAPHBIC
(MeXmnpeaMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOW KapTUHBI MUpa
U crienuuKy METOJIOB TTO3HAHMSI, UCIIOIh3yEeMbIX B €CTECTBCHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprusi, SIBJCHHE, MPOLECC, CUCTeMa, Hay4YHbIH (haKT, MPHUHIIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIe0BaHNe, HAOII0IeHUE, U3MEPEHNUE, SKCIIEPUMEHT U JIpYTHE);

YHUBEpPCaJIbHbIE yueOHbIe NecTBUS (mo3HaBaTeIbHBIE, KOMMYHUKATUBHEIE,
perynatuBHble), oOecneunBaromue (opmupoBaHue (QYHKIMOHAIBHONH TIpaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyYaroInXCs;

CHOCOOHOCTh  OOyyaroIUMXcs  MCHOJb30BaThb  OCBOEHHBIE  MEKIUCLMIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHMS W YHHUBEpPCAJIbHbIE y4yeOHbIE JCWUCTBUS B IO3HABATEIbHOH U

CcolIMaJIbHON IIPaKTHUKCE.

MeTaHpeI{MeTHHC pE3yJibTaTbl OTpAXAOT OBJIAJICHUC YHUBCPCAIIbHBIMU y‘Ie6HHMI/I
MMO3HaBaTCJIbHBIMH, KOMMYHUKATHBHBIMU U PCTYJIATUBHBIMHA HGﬁCTBHﬂMH.

OBJaagenue YHUBEPCAJIBbHBIMHA y‘leﬁHI)IMI/I NMO3HABATEJIbHbLIMHU e CTBUSIMM

1) 6a3oBbIe JIOTHYECKHUE eI CTBHS:

CaMOCTOSITENIbHO  (DOPMYJIMPOBATh M  aKTyallM3UpPOBaThb MPOOIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

ONpCAC/IAITE HCIIN ACATCIIBHOCTU, 3aJdaBas IapaMETpbl W KPUTCPUU HUX JOCTUKCHMHA,
COOTHOCHUTD PE3YJIbTAThI ACATCIBHOCTHU C IMOCTABJICHHBIMU LICIISIMU,

HCIIOJIB30BAaTh IIPpHU OCBOCHHU 3HAHUI HpI/IéMBI JJOTUYECKOT'O MBIINIJIICHUSA — BbBIJCIATH
XAapaKTCPHBIC TIPHU3HAKU MOHATUH U yYCTaHaBJIMBATh HUX B3aUMOCBA3b, HUCIIOJIB30BATb
COOTBCTCTBYIOIIMEC IMOHATHUA IJIA 00BICHEHUS OTACIBbHBIX q)aKTOB n SIBJ'ICHI/II\/'I;

BLI6I/IpaTI> OCHOBAaHUA U KpUTCPpUUN IJIA KHaCCH(bHKaHHH BCIICCTB U XUMHUYCCKUX peaKI_[I/Iﬁ;

YCTaHaBJIMBATb NPUYNHHO-CJICACTBCHHLIC CBA3U MCKAY NU3YUACMbIMU SABJICHUSMU,

CTPOUTL JIOTUYCCKUC PACCYIKICHHUA (I/IHIIYI(TI/IBHLIC, ACAYKTUBHBIC, I10 aHaJIOFI/II/I),
BBIABJIATH 3aKOHOMCPHOCTHU W IMMPOTHBOPEYNA B paCCMaTpUBACMBbIX ABJICHUAX, CbOpMy.]'II/IpOBaTI)
BBIBOIbI 1 3aKJIIFOUYCHMUS

IMPUMCHATH B IMPOLECCE MO3HAHUSA, WCIIOJIB3YEMbBIC B XUMUNW CHMBOJIMYCCKHUEC (3HaKOBBIe)

MO/JIEJIH, IPe0O0Pa30BhIBATH MOJICTbHBIC TPEICTABICHUS — XUMUYECKUH 3HAK (CMBOJ) DJIEMEHTA,
xuMudeckass (popmysa, ypaBHEHHE XHMHUYECKOW pEakIuu — TPU PEIICHUH YISOHBIX



IMMO3HAaBATCIbHBIX W IMPAKTHUYCCKUX 3adad, MPUMCHATH HA3BaAHHBIC MOJCJIBHBIC IMPCACTABIICHUA
JJI BBISAIBJICHUS XaPAKTCPHBIX IMPU3HAKOB U3YyYaCMbIX BCIICCTB U XUMHUUYCCKHUX peaKum”L

2) 6a3oBbIe HCCIeA0BaTEIbCKUE el CTBHS:
BJIaACTb OCHOBAMHU MCTOJIOB HAYUYHOTI'O IMO3HAHHWA BCIICCTB U XUMHNYCCKUX peaKHI/If/’I;

(bOpMYJII/IpOBaTB e H 3aJa4u  HCCIICAOBAaHHA, HCIIOJIb30BaTh IIOCTABJICHHBIC H
CaMOCTOATCIIbHO C(bOpMy.TII/IpOBaHHBIe BOIIPOCHI B KAYCCTBC MHCTPYMCHTA IMO3HAHWSA U OCHOBBLI
JUIA (bOpMI/IpOBaHI/IH THUIIOTESBI 110 IMMPOBEPKE MPAaBUIbHOCTH BBICKA3bIBACMBIX CY)I(,I[eHPIfI;

BJIAQJETh HAaBBIKAMU CaMOCTOSITEJIBHOIO IIJJAHUPOBAHUS M IPOBEIACHUS YUYEHHUYECKHX
HKCIIEPUMEHTOB, COBEPLIEHCTBOBATh YMEHHS HAOII0JaTh 32 XOJOM IpOIEcca, CaMOCTOSTEIbHO
IIPOrHO3UPOBATh €ro pe3ylbTaT, (OopMyIUpOBaTh OOOOMIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB UCCIICJOBAHUS, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJCTaHHON
pabore;

HpI/IO6peTaTb OIIBIT yququCKOﬁ HCCHCHOB&TGHBCKOﬁ u HpOCKTHOﬁ ACATCIIBHOCTH,
IMPOSABJIATH CIIOCOOHOCTL M TOTOBHOCTH K CaMOCTOATCIIBHOMY IIOMCKY MCTOJOB PCUICHUA
MMPAaKTUYCCKUX 3a1aq, IPUMCHCHHIO PA3JIMYHbIX MCTOJO0B ITO3HAHMA.

3) pabdora ¢ unopmaumeii:

OPUEHTHPOBATHCSI B  PA3JIMYHBIX HCTOYHUKAX uWHGPoOpManuu (HAyYHO-TIOMYJISpHAs
JUTEepaTypa XHMMHYECKOTO COJICp)KaHWs, CIpaBOuYHbIe TocoOusi, pecypchl HHTepHera),
AHAJIM3UPOBATDH I/IH(i)OpMaIII/IIO PasiindHbIX BUIAOB U (bOPM MMpeACTaBJICHUA, KPUTHYCCKU

OLICHUBATH €& JOCTOBCPHOCTDb U HCIIPOTHBOPCUYNBOCTD,

(bopMyIMpOBaTh 3ampoChl M MPUMEHSTH pa3IMyHble METOJbl MpPHU IOHCKE U OTOOpe
uH(popMalui, HE0OXO0AUMOI /1715 BBIMOJIHEHUS YU€OHBIX 33/a4 ONpeAeaEHHOrO TUIA;

HpI/IO6pCTaTI> OIIBIT HMCIIOJIb30BAaHUA I/IH(I)OpMaI_II/IOHHO'KOMMYHI/IKaTI/IBHBIX TEXHOJOTUN u
PAa3JIMYHBIX ITOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMANIbHYIO (hOpMy IpeacTaBieHUs] WH(GOpMaLUU (CXEMBI,
rpaduKu, TuarpaMMsl, TaOJIMIIbL, PUCYHKH U APYTHE);

UCIOJIb30BaTh HAy4HbIM $3BIK B KauyecTBE CpEJACTBa MpH paboTe ¢ XUMHUYECKOH
uH(popMalMel: NPUMEHATh MEXIpeAMeTHble ((U3NYecKue M MaTeMaTHYecKHe) 3HaKu U

CHUMBOJIBI, (pOopMyJibl, a0OpEBUATYPbI, HOMEHKIIATYPY;

HCIIOJBb30BaTh U HpeO6pa30BI)IBaTI) 3HAaKOBO-CHUMBOJIMYCCKHUE CPCACTBA HATTIATHOCTH.

OBnaneHne YuuBEepCaJdbHBIMU KOMMYHUKATHUBHBIMHA JeHCTBUSIMM



3ajjaBaTh ~ BONPOCHl IO  CyIIeCTBY  OOCyXJaeMol TeMbl B  XOA€ JAMaiora
W/WIN JTUCKYCCUH, BBICKa3blBaTh HJCH, (OPMYIUPOBATH CBOM MPEJIOKEHUS OTHOCHUTEIHHO
BBITIOJIHEHMS IPEIJIOKEHHOM 3a1a4H;

BBICTYIIaTh C TPE3CHTAlMEH Pe3yJbTaTOB IMO3HABATEIBHON ACATEIBHOCTH, IMOJyYCHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMH TIPU  BBITIOJHEHUM XHMHYECKOTO
IKCIEPUMEHTa, MPAKTUYECKOH padOThl IO HCCICJOBAHUIO CBOWCTB HW3yYaeMbIX BEIIECTB,
peanu3aniu y4eOHOTO MPOEKTa u (dhopMynHupoBaTh BBIBO/IBI
[0 pe3ysibTaTaM TPOBENEHHBIX WCCICIOBAHUNA TYTEM COTJIACOBAHUS TIO3UIMA B  XOJe
o0cykIeHusI 1 0OOMEHa MHEHUSIMU.

OB.]'[a}IeHHe YHUBEPCAJIBHBIMHA PETryJIITUBHBIMUA JeCTBUSIMH:

CaMOCTOSITENIPHO IUIAHUPOBaTh U OCYILECTBIISATh CBOIO IO3HABATENIbHYIO JIEATEIIBHOCTD,
ompenernsist e€ Lenu U 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIUMOCTH KOPPEKTHPOBAThH
npeylaraeMblii alrOpUTM JIEHCTBUI NpU BBINOJHEHUU Y4YEOHBIX M MCCIIEOBATENbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(p(PEeKTUBHBIN CIIOCOO UX PEIIEHUs C yUYETOM IOJYyUYEHHUsI HOBBIX 3HAaHUU O
BEIIECTBAX U XUMUUECKUX PEAKIIMSIX;

OCYHCCTBIATE CAMOKOHTPOJIb CBOCH JCATEIBHOCTH Ha OCHOBE caMoOaHaIu3a W
CaMOOILICHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

[TpenmMeTHbIE pe3ybTaThl OCBOEHUS Kypca «OpraHndeckas XUMHUs OTpaxaroT:

c(hOopMUPOBAHHOCTH MPEICTABIICHUN 0 XUMHUYECKON COCTABJISIONICH €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa, POJTU XUMHH B TIO3HAHUU SIBJICHUU MPUPOJBI, B (HOPMUPOBAHUM MBIIUICHUS U
KyJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIWMOW IS peIIeHUs
MPAKTUYECKUX 3a7ad M DKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U
MPUPOJHON Cpelie;

BIQJICHUE CHUCTEMOM XMMMUYECKHX 3HAHMH, KOTOpas BKJIKYAET: OCHOBOIIOJIArarollne
MOHSATHS (XUMUYECKUH JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTb,
AIIEKTPOOTPHUILIATEIBHOCTh, XUMHMYECKasi CBA3b, CTPYKTypHas ¢opmyna (pa3BépHyTas u



COKpall€HHas), MOJIb, MOJISIpHas Macca, MOJIAPHBIA  O00BEM, YITICPOIHBIA  CKEJeT,
(GyHKUMOHATBHAS TPYyNNa, paguKai, H30Mepus, U30MEpbl, TOMOJOTHMUYECKHH ps, TOMOJIOTH,
yIJIE€BOAOPOABI, KUCIOPOA M a30TCOJEpIKAIMe COCJUHEHUs, MOHOMED, HOJIMMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMS]); TEOPUU U 3aKOHBI (TEOPUsI CTPOECHUSI OPraHUYEeCKUX
BemecTB  A. M. BytiepoBa, 3akOH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHME 3HAHUSA, JIe)KAllUe B OCHOBE ITOHUMaHUS
IPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOIrMUECKUE CBEIEHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MacHOM MCIOIb30BAHNHU BAKHEHIIIUX OPraHUYECKUX BEUIECTB B OBITY
U MPaKTHYECKON JeSTEeIbHOCTH YETI0BEKa;

c(OpMUPOBAHHOCTh YMEHUN BBISBIISATH XapaKTEPHbIC MPU3HAKU MOHATUHN, YCTaHABINBATh
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MTOHSATHUS MIPU OMMCAaHUHU COCTaBa, CTPOCHUS U
MPEeBpaLCHUI OPraHUYEeCKUX COCTUHEHUII;

c(OPMHUPOBAHHOCTE YMEHHM HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJMKY JJIsl COCTaBJIECHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKpaIEHHOMN) (OpMYJT OpraHM4EeCKUX BEIIECTB
U YPaBHEHHUH XMMHUYECKMX pEaKLUi, NU3rOTaBJIMBAaTh MOJEIN MOJIEKYJ] OPraHMYECKHUX BELIECTB
JUISl WIUTIOCTPALIMKA UX XUMHYECKOTO M IPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OpPMHUPOBAHHOCTh YMEHUI YCTaHABIMBATH IMPUHAJICKHOCTh U3YUYEHHBIX OPraHUYECKUX
BEIIECTB IO HUX COCTaBy M CTPOCHHIO K ONpEAeNEHHOMY KIacCy/TpymIe COeIUHEHUM
(YyrineBoJopodbl, KHUCIOPOJ M a30TCOACpXKAlUe  COEIUHEHMs, BBICOKOMOJIEKYJIIPHbBIE
COEMHEHMS), JaBaThb UM Ha3BaHus 10 cucremarnueckoil HoMmeHkiatype (IUPAC), a takxke
IPUBOJNUTH TPUBHAJbHbIE HA3BAHHUS OTIEJIBHBIX OPraHUYECKHUX BELIECTB (ITHJIEH, HPONMUJIEH,
alleTUJICH, STHJICHIJIHMKONb, TIHLIEPHUH, (eHON, (OpMalbACTHIl, aleTalbIeIu], MypaBbHHAs
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApUHOBAas KUCIIOTA, IJII0K03a, (GPyKTO3a,
Kpaxmall, LIeJUII0JI03a, TIIULVH);

Cq)OpMI/IPOBaHHOCTI) YMCHUA ONPCACTATE BHJbL XUMHYCCKOU CBSI3H B OpTraHU4YCCKUX
COCOAUMHCHUAX (O,[[I/IHapHBIC n KpaTHLIe);

c(OpPMUPOBAHHOCTh YMEHHUS TMPUMEHSTH TOJOKEHHUS] TEOPUU CTPOCHUS OPraHUYECKUX
BemectB A. M. BytnepoBa niisi 0ObSICHEHHS] 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAHEHUS MACCHI BELIECTB;

c()OPMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh COCTaB, CTPOCHHE, (U3HUECKUE U
XUMHUYECKHE CBOWCTBA TUIMUYHBIX MPEJICTABUTENEH PAa3TUYHBIX KIACCOB OPraHUYECKHUX BEIIECTB
(MeTaH, 3TaH, OSTWJIEH, NPOIMWJICH, aleTwieH, OyraaueH-1,3, MetwnOyraaueH-1,3, OeH3ol,
METaHOJ, ATaHOJ, YTUJICHTINKOIb, TIUIEPUH, (PEHON, aleTalbIeTu/l, MypaBbUHAs U YKCyCHas
KHCIIOTBI, TJIOKO3a, Kpaxmal, IeJUI0I03a, aMHHOYKCYCHAas KHCIIOTa), HWILTIOCTPHUPOBATH
TEHETUUYECKYIO CBS3b MEXKIYy HUMH YPaBHEHHUSIMHU COOTBETCTBYIOMIMX XMUMHUYECKUX pPEaKIHid ¢
HCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(OpMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh HCTOUYHUKHU YIJIEBOJAOPOTHOTO ChIPbS
(He(Th, TMPUPOAHBIA Ta3, yroib), CHOCOOBI MX MEpepabOTKM M MPAKTUUYECKOEe MpPUMEHEHHE
MPOJYKTOB MEpepaboTKH;

c(OPMHPOBAHHOCTh YMEHUN MPOBOJIUTH BBIYMCICHUS 110 XUMHUYECKUM YypaBHEHUSM
(Macchbl, 00bEMa, KOJNIMYECTBA HMCXOJIHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIMH IO W3BECTHBIM
macce, 00BéMy, KOJIMYECTBY OJTHOTO u3 UCXOIHBIX BEIECTB
WM MIPOJYKTOB PEAKIUN);



c(hOpMUPOBAHHOCTh YMEHUH BIAACTh CUCTEMOW 3HAHWK 00 OCHOBHBIX METO/JaX HAy4YHOTO
MMO3HaHHA, HUCHOJb3YCMbIX B XUMHH TIpH H3YUYCHUHU BCHICCTB U XHUMHYCCKUX SIBJICHUU
(HaOmrofieHne, UW3MEpPEHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMHUYCCKUC 3HAHUA IJId ITPUHATUSA pemeHHﬁ B KOHKPCTHBIX JKU3HCHHBIX CUTYyallUAX, CBA3AHHBIX
C BEIIECTBAMHU U MX MPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHHUH COOJII0aTh MpaBUiIa MOJb30BAHUA XUMUYECKON MOCYIOH U
71a00paTOpHBIM 000PYAOBAaHUEM, A TAKXKE MTPaBHUiIa OOPAIIEHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKUHUSMHU MO BBITOJHEHUIO JIA00PATOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUU IUJIAHUPOBATh M BBINOJHATh XUMHUYECKUI HKCIHEPUMEHT
(mpeBpallleHusl OpraHU4YEeCKUX BEILECTB NP HAarpeBaHUM, IOJYyUEHHUE ITHIECHA U U3YUYEHHE €ro
CBOMCTB, KaueCTBEHHbIC pEAKIMH OpPraHMYECKUX BEIECTB, JeHaTypanusi OeJIKoB Ipu
HarpeBaHUU, IIBETHBIE PEAKIMU OEITKOB) B COOTBETCTBUHU C MPABUIAMHU TEXHUKH 0E30MaCHOCTH
npu oOpallleHUuu C BEIIEeCTBAaMU U JIAOOPaTOPHBIM 00OPYIOBaHUEM, MPEICTABISTh PE3YIbTaThl
XUMHYECKOTO JKCIIEpUMEHTa B (hopMe 3aluCH ypaBHEHHH COOTBETCTBYIOIIMX pPEAKIUN W
(dbopMyIIMpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3yJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHI KPUTHUYECKH AaHAIM3MPOBATH XWMHUYECKYIO0 HH()OpPMAIIHIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoil nundopmarnmu, UHTEpHET U APYTUX);

c(OpPMUPOBAHHOCTh YMEHUW COONIOAATh IMpaBWJIa HKOJOTMUYECKU LEIecO00pa3HOro
MOBEJCHUsI B OBITY M TPYIOBOM JESITEIBHOCTH B IEJIAX COXPAHEHHs] CBOETO 3/I0POBbSI U
OKPY’KaOIIeW MPUPOIHON Cpellbl, OCO3HABATh OMACHOCTh BO3JEHCTBUSI HA KUBBIE OPraHU3MBbI
ONpEeNIeEHHBIX OPraHMYEeCKUX BEIIECTB, MOHMMAas cMmbica Tokaszarens I[IJIK, moscHsTs Ha
npuMepax crocoObl YMEHBILICHUS U MPEIOTBPAIICHHS] UX BPEAHOTO BO3JICHCTBUS HA OpraHU3M
YEJI0BEKa;

JUIA 06yqa}0mnxcsi C OrpaHUYCHHBIMH BO3MOXHOCTAMHU 3A0POBbsA. YMCHUC IMPUMCHATH
3HaHHUS 00 OCHOBHBIX AOCTYIIHBIX METOJAX IMMO3HAHUS BCHICCTB U XUMHNYCCKUX HBHCHI/II\/’I;

JUISL CIIENBIX U CIA0OBUAALIUX 00yYarOIIMXCS: YMEHHE UCII0JIb30BATh PEIbe(PHO-TOUEUHYIO
cucreMy o0o3Hauenuit JI. bpaiins nis 3anucu xumuueckux Gopmyi.

11 KJIIACC

[IpenmeTHble pe3ynbTaThl ocBoeHUsi Kypca «OOmass M HEopraHuyeckas XUMUS
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TIPEACTABJICHUN: O XHWMHUYECKOW COCTABJISIFOIIEH €CTECTBEHHO-
HAYyYHOW KAapTUHBI MHpA, PO XMMHUU B TO3HAHUU SIBICHUN NPUPOIBI, B (OpMHpOBAHUU
MBILUIEHUSI W KYJBTYpbl JIMYHOCTH, €€ (YHKIUMOHAJIHLHOW TPAaMOTHOCTH, HEOOXOAMMOM IS
pelleHrsT TPAKTHUYECKUX 3a7ad M OKOJIOTHYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM Cpenie;



BJIQJICHUE CHUCTEMOM XMMHMYECKUX 3HAHUU, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraromiue
MOHATHUS (XUMUYECKUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- 3JIEKTPOHHBIC OPOUTAIM ATOMOB, UOH,
MOJIEKyJ1a, MOJIb, MOJISIPHBII O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTEMEHb
OKHCJICHUsI, XHUMHUYECKass CBsA3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYeCcKas, BOJOPOJIHAsA),
KpUCTAJZIMYECKasi  peméTka, TUIBI XMUMHYECKHUX  peakUuil, pacTBOp, DJIEKTPOJUTHI,
HEIJIEKTPOJIUTHI, JIEKTPOIUTHYECKAsT JUCCOLUALNS, OKUCIUTENIb, BOCCTAHOBUTENb, CKOPOCThH
XUMHYECKOMH  peakIMHM, XHUMHYEeCKOe paBHOBECHE); TEOpUM U  3aKOHbI  (Teopus
ANEKTPOJIUTUYECKON Aucconuauuu, nepuoanueckuid 3akoH JI. W. MenneneeBa, 3akoH
COXPAaHEHUS MacChl BEUIECTB, 3aKOH COXPaHEHHsI M MPEBpAIICHHS] YHEPIHMH MPU XUMHYECKHX
peaKHI/ISIX), 3aKOHOMCPHOCTH, CHUMBOJIMUYECKUN SI3BIK XUMHHU, MHUPOBO33PCHUCCKHUC 3HAHUA,
JeKalue B OCHOBE IMMOHMUMAaHHUS NPUYUHHOCTH U CHUCTEMHOCTH XUMHUYECKUX SIBJICHUIA,
(akTOJIOTHUECKUE CBECHHS O CBOMCTBAX, COCTaBE, MOJyYEHUH M 0€301MacHOM HCIOJIb30BAHUU
BaXHEHIIINX HEOPraHUYECKUX BEUIECTB B OBITY M MPAKTUYECKOM JIEATEIBHOCTH YEIOBEKA;

c(OpMUPOBAHHOCTh YMEHU BBISBIISATH XapaKTEpHbIC MPU3HAKU MOHATUH, YCTaHABINBATh
WX B3aUMOCBSI3b, HCIIOJIH30BAaTh COOTBETCTBYIOIIME TMOHSTHS MPU OMHUCAHUM HEOPTaHWYECKUX
BEIIECTB U UX MPEBPAILCHUM;

c(OpPMUPOBAHHOCTh YMEHUH HCIIOJNB30BaTh XUMHUYECKYIO CHUMBOJIUKY JJISI COCTAaBJICHUS
(GopMyJl BEIIECTB W YpPAaBHEHUN XHMUYECKUX PEAKIUI, CUCTEMaTHMUECKYyI0 HOMEHKIIATypy
(IUPAC) u TtpuBHanbHBIE Ha3BaHHs OTJCJIbHBIX HEOPraHMYECKHX BelIecTB (YrapHblil Tas,
YIJEKUCIBbIA Ta3, aMMHUakK, raméHas M3BECTh, Herali€Has W3BEeCTb, NUThEBAs COJa, MUPUT U

IPYTHE);

c(OpMUPOBAHHOCTh YMEHUN ONPEJENSITh BAJIEHTHOCTb U CTETIEHb OKUCICHUSI XUMUYECKUX
9JIEMEHTOB B COCIMHEHUSAX PA3IUYHOIO COCTABAa, BUJl XMMHUUYECKOM CBSI3U (KOBAJICHTHAs, MOHHAS,
METaJIJIMYECKasi, BOJOPO/IHAsA) B COCAUMHEHMSIX, TUI KPUCTAIMYECKONH PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJEKYJspHas, MOHHAs, METaJUIMYecKas), XapakTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCUHEHNN;

c(hOpMUPOBAHHOCTh YMEHHUI yCTaHABIMBATH MPUHAJICKHOCTh HEOPTAaHMYECKUX BEIIECTB
M0 MX COCTaBY K ONpeAeNEHHOMY KIIAcCy/TpyIIe CoOeTnHEeHUN (TIPOCThIe BEIIeCTBa — METAIUIBI U
HEMETaJUIbl, OKCUIbI, OCHOBAHUSI, KUCIOTHI, aM(POTEpHBIE THAPOKCHIBI, COJIH);

c(OpMUPOBAHHOCTh ~YMEHHMM  pacKpbIBaTh CMBICH Iepuojgudyeckoro 3akoHa /I
U. MenneneeBa M JEMOHCTPUPOBaTb €ro CHCTEMATU3HUPYIOLIYI0, OOBSICHUTEIBHYIO U
MPOrHOCTUYECKYIO (PYHKIINH;

c(OPMHPOBAHHOCTh ~ YMEHHMHM  XapaKTepH30BaThb DJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUYECKHUX 3JeMeHTOB 1—4 nepuonos [leproanueckoil cMCTEMbl XMMHUYECKHUX 3J€MEHTOB /Jl.
. MenaeneeBa, UCIONb3ysl MOHATHS «S-, P-, O-2JE€KTPOHHBIC OPOUTANINY, «IHEPreTHYCCKUEC
YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH HU3MEHEHHUS CBOMCTB XMMHUYECKHUX OJJIEMEHTOB M HX
COCIMHEHUN 10 mepuojam u rpymmnaMm Ilepruoaudeckoil CUCTEMBI XMMUYECKUX DJIEMEHTOB /JI.
W. Menpneneena;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh (OMHUCHIBATH) OOIINE XUMHUECKHE CBOMCTBA
HEOPTraHWYECKUX BEUIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKJIATH CYIIECTBOBAHUE T'€HETUYECKOU
CBSI3M MEXJIy HEOPTaHMYECKUMHU BEIIECTBAMHU C IIOMOINBIO YPaBHEHUM COOTBETCTBYIOIIMX
XUMUYECKUX PEaKIUid;



c(OpMUPOBAHHOCTh YMEHHUS KJIACCU(UIUPOBATh XMUMHUYECKHUE PEAKIUH MO Pa3IHNYHbIM
OpU3HaKaM (YUCIy W COCTaBy pEarupyromux BEIIEeCTB, TEIUIOBOMY 3((deKTy peaxiuH,
M3MEHEHUIO CTENIEHEeH OKUCIICHMSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIMH, YIaCTUIO KaTalnu3aTopa);

c(OpMUPOBAHHOCTh YMEHUH COCTAaBJIATh YPaBHEHHs pEaKUUi pa3IuYHbIX TUIIOB, ITOJHbBIE
U COKpaIEHHBIC YPaBHEHHUS PEAKIMH MOHHOTO OOMEHa, YUUTBIBAsl YCIOBHS, IIPU KOTOPBIX 3TH
peakuuu UayT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUN TPOBOJIUTH PEAKINH, MOATBEPKAAIOIINE KadeCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPACMO3HABATH OMNBITHHIM NYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHHI PACKPBIBATh CYITHOCTh OKHUCIUTEIHEHO-BOCCTAHOBUTEIHHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHHUSI SJICKTPOHHOTO OanaHca ATHX PEeaKIIHii;

c(OpMUPOBAHHOCTh YMEHUHN OOBICHITH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEAKIMH OT
pa3sTUYHBIX (PAKTOPOB; XapakTep CMEIICHHS XHMHUYECKOTO pPaBHOBECHUS B 3aBUCHUMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llaTensbe);

c(OpPMHPOBAHHOCTb YMEHUH XapaKTepHU30BaTh XUMUUYECKHE ITPOLIECCHI, JIeKalllie B OCHOBE
NPOMBIIIJICHHOTO TIOJYYEHUSI CEpHOM KHCIIOTHI, aMMHakKa, a Takxke C)OpMHUPOBAaHHOCTh
npecTaBieHuid 00 OOIIMX HAyYHBIX MPUHIMIIAX U HKOJOTHYECKUX MpodiieMax XMMHUYECKOIro
IIPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHHUI TMPOBOJUTH BBIYMCICHUS C HCIOJIB30BAHUEM IOHSATHS
«MaccoBasi JIOJsl BEIIECTBA B PAcCTBOPE», OOBEMHBIX OTHOUICHWH Ta30B MPHU XHUMHYECKHX
peaKIusax, Macchbl BEIIeCTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIUYECTBY BEIIECTBA, Macce
Wik 00bEMY OJIHOTO M3 YYAaCTBYIOIIMX B PEAKIMH BEIIECTB, TEIUIOBOrO 3(PQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHUs MACCHI BELIECTB, IIPEBPAILICHNS U COXPAHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHUI COOMI0OIaTh MpaBUiia MOJb30BAHUS XUMUYECKOW MOCYAON H
1abopaTOPHBIM 000PYIOBAHKMEM, a TAK)KE MpaBUia OOPAIEHUS C BEIIECTBAMU B COOTBETCTBUH C
WHCTPYKUHUSMHU MO BBITTOTHEHUIO JJA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH M BBINOJIHATh XUMHUYECKHH HSKCHEPUMEHT
(pa3noxkeHue TepoKCHIa BOJOPOAA B MPHCYTCTBUM KaTallu3aTopa, OINPEAEICHUE CpPEeabl
pPacTBOPOB BELIECTB C NMOMOIIBIO YHUBEPCAILHOTO MHIUKATOPA, BIUSAHUE PA3IUYHBIX (PaKTOPOB
Ha CKOpPOCTb XUMHUYECKOHN peakuru, pCakiuuu HMOHHOI'O O6M€Ha, KauCCTBCHHBIC PCAKIIMKW Ha
cyabdar-, KapOoHaT- U XJIOPHUJI-aHUOHBI, HA KaTHOH aMMOHMS, PEIIEHUE HKCIEPUMEHTAIbHbBIX
3a7a4y mo TtemaMm «Metame» U «Hemeramiby) B COOTBETCTBHM C MpPaBUIIAMH  TEXHUKU
0€30IacHOCTH MPH 0OpallleHUH C BELIECTBAMH U JIAOOPaTOPHBIM 000PY/I0BAHUEM, NTPE/ICTABIISATH
pe3ysbTaThl XUMHUYECKOTO HKCIEpUMEHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX
peakiuii 1 GopMyIHPOBaTH BHIBOJBI HA OCHOBE ITHX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUECKU aHAIM3UPOBATh XHMMHUYECKYI0 HH(OpMAIIHIO,
HOJ'Iy‘-IaCMYIO n3 paSHLIX HNCTOYHHUKOB (Cpe,[[CTBa MaCCOBOﬁ KOMMYHI/IKaI_[I/II/I, I/IHTepHCT n
JPYTHX);

c(OpMUPOBAHHOCTh YMEHUH COONIOAATh IMpaBWJIa HKOJOTMUYECKH LEeIeco00pa3Horo
MOBEJCHUS B OBITY M TPYAOBOH [AEATEIHHOCTH B IENSIX COXPAHEHHUS CBOETO 3/0POBBS U
OKPY’KaIOIIEeH MPUPOTHON Cpebl, 0CO3HABATH OMACHOCTh BO3JEHCTBUSI HA KUBBIE OPTaHU3MBI



OHpeﬂCHéHHBIX BCIICCTB, ITIOHMMAas CMBICII ITOKAa3aTCJIs HJIK, MOsICHATL Ha IIpUMEpax CIIOCOOBI
YMCHBIICHHUA U MPEAOTBpALICHUSA UX BPCAHOT'O BO3,Z[€I>1CTBPI$I Ha OpraHusM 4CJIOBCKA,

JUIA 06yqa}0mnxc;1 C OrpaHUYCHHBIMU BO3MOXHOCTAMHU 3O0POBbsA: YMCHUC IMPUMCHATH
3HAaHUSA 00 OCHOBHBIX JOCTYIIHBIX METOAAX IMO3HAHHWA BCHICCTB U XUMHUYCCKHX HBHGHHﬁ;

JJIA CIICIIBIX U CJ'IEI6OBI/II[HIJ_II/IX 06y‘IaIOH_II/IXC$IZ YMCHHC HUCITIOJIb30BATh peﬂbe(bHO'TO‘-IeLIHy}O

cuctemy o0o3HaueHui JI. bpaiiis s 3anucu XuMu4eckux (hopmyit.
TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
Ne HanmenoBanue pa3zneinoB U TEM IPOrpaMmbl KosmuecTBo yacos
n/n Bcero| KontponbHbie IIpakTy
paboThl pab
Paznen 1. TeopeTudeckue 0CHOBBI OPraHUYEeCKOH XUMUM
1.1 |IIpenmer opranudeckoil XumMuu. Teopusi CTpOEHHUS 3
oprannyeckux coeaunenuii A. M. bytieposa
Htoro no paznemny 3
Pa3znen 2. YrieBoaopoanbl
2.1 |TIpenenbHbIC YIIIEBOIOPOIBI — AJIKAHBI 2
2.2 |HenpenenbHbIe YTIIEBOIOPOIBI: ANKEHBI, AKAIUCHBI, AJIKUHBI | 6
2.3 | ApoMaTH4ecKue yTieBOI0POIbI 2
2.4 |IIpupoHbIe HICTOYHUKH YTIIEBOJOPOJOB U MX MepepadboTKa 3 1
Hroro mo pazneny 13
Paznen 3. Kuciopoacoaepsxamue oprannyeckue coeIuHeHust
3.1 |Caouptel. @eHon
3.2 | Anpperunsl. KapOonoBsle kucnotsl. CliokHbIE 3QUPHI 7
3.3 |YrueBoasl 3 2
Hroro mo pazneny 13
Pasnen 4. AzoTcoaepxkaiiye opraHudecKkue coelMHeHus
4.1 |Amunbl. AMUHOKUCIOTHL. benku 3
Hroro o pazneny 3
Paspnen S. BeicOkOMOJIEKY I PHBIE COCAUHEHUS
5.1 |IInacrmaccel. Kayuyku. BonokHa 2
Wtoro no pazneny 2
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 3 2
11 KJIACC
Ne HaunmeHnoBaHue pa3ziesioB U TEM MPOrpaMMBbl KonnuectBo yacos
n/n Bcero| KontponbHble [Ipal
paboThI I
Pazgen 1. TeopeTnyeckue 0CHOBbI XMMHUHM
1.1 |Crpoenue aromoB. [lepuoanyeckuii 3akoH u [lepuonnueckas 3
cucteMa xumMu4deckux asnemenToB . 1. Meneneesa
1.2 |Crpoenue BeniectBa. MHOTr0OOpa3ue BEIIECTB
1.3 | Xumudeckue peakiuu 6 1




Ne HanmenoBanue pa3zneinoB 1 TeM IPOrpamMMel KonnuecTBo yacos
n/n Bcero| KonTtposnbhbie I1pal
paboThI I
Htoro mo pazneny 13
Pa3nea 2. Heopranmyeckasi xumust
2.1 |Meramibl 6
2.2 |Hemetamibl 1
2.3 |CBsI3b HEOPraHUYECKUX U OPTaHUYECKUX BEIIECTB 2
Hroro no pazneny 17
Pa3nea 3. Xumus n Ku3Hb
3.1 [Xumus u Ku3Hb 4
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2
MNOYPOYHOE IINIAHUPOBAHHUE
10 KJIACC
Ne Tema ypoka KonunuecTBo yacoB
n/m Bcero| Konrtposbnsie | IIpaktn
paboThI padc
1 |IIpenmer opraHuyeckoi XUMHUH, €€ BOSHUKHOBEHHE, Pa3BUTHE U 1
3HAYCHHE
2 |Teopwus cTpoeHust opraHMuecKuXx coeanHeHuit A. M. bytieposa, 1
€€ OCHOBHbBIE TOJI0XKEHUS
3 |IIpeacraBnenue o KiIacCUPUKANN OPTrAaHUYECKUX BEIIECTB. 1
Homenknartypa (cucremMaTtuyeckasi) 1 TpUBHAIbHbIE HA3BaHUS
OpPraHUYeCKUX BEUICCTB
4 | AnkaHbI: COCTaB M CTPOECHUE, TOMOJIOTUYECKHUI s 1
5 |MertaH u 3TaH — NpoCTENIINE NPEACTABUTEIN AJTKAHOB 1
6 |AJKeHBI: cOCTaB M CTPOCHHE, CBOWCTBA 1
7 |DTuneH u NponuseH — NpoCcTEeUIINe NPEACTaBUTEIN ATKEHOB 1
8 |IIpaktuueckas padorta Ne 1. «ITomyuyenue sTusaeHa U U3ydeHue 1 1
€ro CBOVCTB)»
9 |Ankamuensl. byranuen-1,3 u metunOyTanuen-1,3. [Tomyuenue 1
CHUHTETHYECKOr0 KayuyKa 1 Pe3uHbI
10 |AnkuHBL: cocTaB M 0COOEHHOCTH CTPOEHUs, roMoJiornueckuit psa.| 1
AleTuieH — MpOCTEHIINN MTPeICTaBUTENb aJIKHHOB
11 |BbruncneHus no ypaBHEHUIO XUMUYECKOM peakiuu
12 | Apensl: 6eH3011 ¥ TONyos1. TOKCHYHOCTH apEHOB
13 |T'enernyeckas CBs3b yIII€BOAOPOAOB, IPHUHAIEKAIUX K 1
Pa3IMYHBIM KJIaccam
14 |IIpuponaHble HCTOUHUKH YTIEBOIOPOAOB: MPUPOAHBII ra3 u 1
N0y THBIE HEPTIHbIE ra3bl, HEPTh U MPOIYKTHI €€ nepepaboTKu
15 |KonTponbHas paboTa 1o pazaeny «YTIeBOJ0POIbD» 1
16 |IIpenenpHBIC OTHOATOMHBIE CITUPTHI: METAHOI U 3TAHOJ.
Bonopoanas cBs3b
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Ne Tema ypoka KonuuecTBo yacoB
n/n Bcero| Kontponwsubie | Ilpaktu
paboThI padc
17 |MHoroaromMHble COIUPTHI: STHICHIIIUKOIb U TIULIEPUH
18 |®enon: crpoeHre MOJIEKYJIbI, PU3NIECKUE M XUMUYECKHE
CBOIICTBa, IPUMEHEHHE
19 |Anpperuabl: hopManbACTHI U alleTATbICTU. ALICTOH
20 |OnHOOCHOBHBIE IpEETbHBIC KAPOOHOBBIE KUCIOTHI: MypaBbHHAS
U YKCYyCHas
21 |IIpaktuyeckas padora Ne 2. «CBoiicTBa pacTBOpa YKCYyCHOM 1 1
KHCJIOTBD)
22 |CreapuHOBasi ¥ OJIEMHOBASI KUCIIOTHI, KaK MPEACTaBUTEIN 1
BBICIINX KapOOHOBBIX KHCIIOT
23 |Mpbuia Kak COJM BBICIIUX KapOOHOBBIX KHCIIOT, HX MOIOIIEE 1
nelcTBUE
24 | Cnoxxnble 3(pupbl Kak TPOU3BOAHBIE KAPOOHOBBIX KHCIIOT. 1
['unponu3 ciIoXHBIX Y(HUPOB
25 | )Kwupsl: ruapONN3, IPUMEHEHNE, OMOJIOTHYECKas POJIb KUPOB
26 |YrmeBoapl: cocTas, Kilaccudukaims. BaxHeimme
MpeJICTaBUTENH: TJII0KO03a, (PpyKTO3a, caxapo3a
27 |Kpaxmain 1 nemon03a Kak IpUPOIHBIE TOJIUMEPHI
28 |KonTpoabHas padota o pazaeny «Kucinopoacoaepxaniue 1
opraHuueckue coenquHeHus»/ Beepoccuiickas mpoBepodHast
pabora
29 |OOmias xapakTepuCTHKA a30TCOACPIKAIINX OPTaHHYECKIX 1 1
coeauHeHuit / Beepoccuiickas mpoBepoydHasi paboTa
30 |AMMHBI: METUJIAMUH U aHUJINH 1
31 |AMHMHOKHCIOTHI KaKk aM(OTepHble OpraHMueCKue CoeTMHeHus, ux | 1
6uonorudeckoe 3HadeHue. [lentuapl. benku kak npupoaHbie
BBICOKOMOJIEKYJISIPHBIE COCINHEHHS
32 |OcHOBHBIC TIOHSATHS XUMHH BEICOKOMOJICKYJISIPHBIX COCTMHEHUH 1
33 |OCHOBHBIE METO/IbI CHHTE3a BHICOKOMOJIEKYJISIPHBIX COeIMHeHUH. | 1
IInacTmaccel, KaydyKH, BOJIOKHA
34 |[TpupoaHbIe HCTOYHHUKH YTIEBOAOPOAOB: IPUPOIHBIH ra3 u 1
HOIYyTHbIE HETSHbBIE ra3bl, HEPTh U MPOIYKTHI €€ epepaboTKU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 3 2
11 KJIACC
No Tema ypoka KonnuecTBo 4acor
n/n Bcero| Konrtposbnsie | [Ipal
paboThI I
1 | Xumuyeckuii snemeHT. ATOM. DIeKTpOHHAs KOH(UTypalys aTOMOB

ITepnoanuecknii 3akoH u Ilepnoanueckas cucTeMa XMMHUYECKUX
anemeHToB [l. 1. MenaeneeBa, UX CBA3b C COBPEMEHHOU TEOpHUEHN
CTPOEHHS aTOMOB
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Ne Tema ypoka KonnuecTBo 4acor
n/n Bcero| Konrposnbnslie | [lpa
paboThI I

3 |3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMUYECKUX HIEMEHTOB M UX 1
COEIMHEHUH 10 TPYMIaM U IepruoaaM. 3HaueHUe MePUOIUNIECKOT0
3aKOHA M CUCTEMBbI XuMH4ecKux aiaeMeHToB /.M. Menaeneera B
pa3BUTUU HAYKH

4 | Ctpoenue BemiecTBa. XUMHUECKas CBA3b, €€ BUJIbI; MEXaHU3MBI 1
00pa3oBaHMs KOBAJIEHTHOM cBsI3U. BoopoaHas cBs3b

5 |BasenTHOCTB. DIEKTPOOTPULIATENILHOCTD. CTENEHb OKUCIICHUS. 1
BemecTBa MOJIEKYJISIpHOTO U HEMOJIEKYJISIPHOT'O CTPOECHMUSI

6 |IlonsTHe O nUCHIEpCHBIX cucTeMax. MICTUHHBIC M KOJTOUTHBIE 1
pacTBOpbl. MaccoBas 0715 BEIIECTBA B PaCTBOPE

7 |Knaccudukanus 1 HOMEHKJIaTypa HEOPraHUYECKUX COSAMHEHUN. 1
I'enernyeckas CBSI3b HEOPraHMUECKUX BEIIECTB, PA3JIMYHBIX KJIACCOB

8 |Knaccugukaius XuMHYECKUX PEaKIUi B HEOPTaHUIECKON H 1
OpraHMYECKOM XMMHUH. 3aKOH COXPAaHEHHs MacChl BEIIECTB; 3aKOH
COXPAHEHHUS U MPEBPALICHMS] SHEPTUU IPU XUMHUECKUX PEAKLIHIX

9 |CxopocTtb peakuuu. ObpaTuMble peakiini. XUMUYECKOe PaBHOBECHE

10 |I[IpaxTtuueckas pabota Ne 1. «BausHue pa3iandHbIX (aKTOpPOB Ha
CKOPOCTb XUMHUYECKOU PEaKLI»

11 |DnexrponuTtnueckas quccouuanus. [lonsTue o BonopogHoM 1
noka3zarene (pH) pactBopa. Peakuuu nonnoro oomena. ['maponus
OpraHMYECKUX ¥ HEOPraHMYECKUX BEIIECTB

12 |OxucnuTensHO-BOCCTAaHOBUTENBHBIC peakiun. [Tonsrue 06 1
JIEKTPOJIN3E PACIIaBOB U PACTBOPOB COJIEH

13 |KontponbHas pabota no pazzaeny « TeopeTuyeckre OCHOBBI XUMHUN 1

14 |Metannsl, ux nonoxxkenue B [leproanueckoil cucreMe XUMUUYECKUX
snemeHToB Jl. 1. MeneneeBa 1 0cOOEHHOCTH CTPOEHHS aTOMOB.

OO6mue ¢puznuecKkre CBOMCTBA METANIOB

15 |CnnaBbl MeTauIoB. DNEKTPOXUMHUUYECKUN Psii HAPSXKEHUN METAJIOB

16 |XuMmudeckue CBOWCTBA BAKHEHITUX METAJUIOB (HATPHUH, KaJIHiA,
KaJIbIIMA, MarHui, aTIOMAHANA) U UX COSTUHEHUIN

17 |Xumudeckue cBOWCTBA XpoMa, MEAH U UX COSAMHEHUN

18 | Xumuyeckue CBOMCTBA IMHKA, )Keje3a U MX COeIUHEHUI

19 |IIpaktuueckas padora Ne 2. "Pemenue sKcriepuMeHTAIBHBIX 33124 0
teMme «MeTamnb»"

20 |Hemeramusl, ux nonoxxenue B [lepuoanyeckoit cucreMe XMMUYECKHX 1
anemeHnToB J[. 1. MenneneeBa u 0cOOEHHOCTH CTPOEHHUS aTOMOB

21 |®usnueckre CBOMCTBA HEMETAIIOB. AJUIOTPOITUS HEMETAIUIOB (Ha 1
npuMepe KUCIoposa, cepsl, pocdopa u yriaeponaa)

22 | XMMHYECKHE CBOMCTBA TaJOT€HOB, CEPhI M UX COCMHECHUHN 1

23 | XuMHuecKue CBOMCTBA a30Ta, (pochopa U MX COeTUHEHUI 1

24 | XuMHYecKHe CBOMCTBA YIIIEpOaa, KPEMHUS M UX COCTMHEHUIN 1

25 |[IpumeHeHHE BOKHEHIIIMX HEMETAIUIOB ¥ MX COCTUHEHUI 1




Ne Tema ypoka KonnuecTBo 4acor
n/n Bcero| Konrposnbnslie | [lpa
paboThI I
26 |[OO6oOmIeHre U cucTeMaTu3aIys 3HaHui 1o TeMe «Hemeraiby. 1
Boruncnenus no ypaBHeHUSIM XUMHYECKUX pEaklnil U
TEPMOXUMHYECKUE PACUETHI
27 |Ilpaktuyeckas pabora Ne 3. «Pemienue skcriepuMeHTaNbHBIX 3a1au o | 1
teme "Hemeramibr"»
28 |KontpomnbHas padora no reMam «Metamisl»y u «HemeTramib 1 1
29 |Heopranuueckue v opranndeckue KucioTel. Heopranuueckue u
OpraHUYECKHUe OCHOBaHUS
30 |AMdoTrepHbIC HECOPTAHHYECKUE U OPTAHUYECKUE COCTUHECHHMS. 1
['eneTnueckas CBSI3b HEOPraHUYECKUX U OPraHUYECKUX BEUIECTB
31 |Ponb xuMuM B 00ecrieueHIH YKOJIOTHIECKOM, YHEPTETHUECKON U 1
MUIIEBON O€30MaCHOCTH, PAa3BUTUU MEIULIUHBI
32 |[IpencraBnenus 00 0OMMX HAYYHBIX MPHUHIUIIAX TTPOMBIIIICHHOTO 1
MOJTy4eHUs] BaXKHEHIIINX BEIIECTB
33 |YenoBek B MUpPE BELIECTB U MaTEpPHAIIOB
34 | Xumusi ¥ 310pOBbE YEIIOBEKa
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2
YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOI'O

MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHUAJIBI JUISI YUEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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